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(54) METHOD AND MOLD FOR MANUFACTURING SEMICONDUCTOR DEVICE, 
SEMICONDUCTOR DEVICE, AND METHOD FOR MOUNTING THE DEVICE 



(57) A method includes a resin sealing step of plac- 
ing, in a cavity 28 of a mold 20, a substrate 16 to which 
semiconductor elements 11 on which bumps 12 are 
arranged, a resin sealing step of supplying resin 35 to 
positions of the bumps 12 so that a resin layer 13 seat- 
ing the bumps 12 is formed, a protruding electrode 
exposing step of exposing at least ends of the bumps 1 2 
sealed by the resin layer 13 so that ends of the bumps 
12 are exposed from the resin layer 13, and a separat- 
ing step of cutting the substrate 16 together with the 
resin layer 13 so that the semiconductor elements 11 
are separated from each other. 
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Description 
TECHNICAL FIELD 

The present invention relates to a method and mold 
for manufacturing a semiconductor device ,and a semi- 
conductor device, and more particularly to a method 
and mold for manufacturing a semiconductor device 
having a chip-size package structure, and such a semi- 
conductor device. 

Recently, there has been activity in down-sizing of 
semiconductor devices and increasing the integration 
density thereof in order to meet requirements of down- 
sizing of electronic devices and apparatus. A semicon- 
ductor device having a so-called chip-size package 
structure has been proposed in which the shape of the 
semiconductor device is arranged so as to be as similar 
to that of a semiconductor element (chip) as possible. 

As an increased number of pins is employed to 
increase the integration density and the size of the sem- 
iconductor device is reduced, external connection termi- 
nals are arranged at a reduced pitch. Hence, protruding 
electrodes (bumps) are used as external connection ter- 
minals because a comparatively large number of pro- 
tection electrodes can be arranged on a reduced space. 

BACKGROUND ART 

Fig. 1(A) shows an example of a semiconductor 
device used for conventional bare chip (flip chip) mount- 
ing. A semiconductor device 1 shown in that figure is 
generally made up of a semiconductor element (semi- 
conductor chip) 2, and a large number of protruding 
electrodes (bumps) 4. 

The protruding electrodes 4 serving as external 
connection terminals are arranged, for example, in a 
matrix formation, on a lower surface of the semiconduc- 
tor element 2. The protruding electrodes 4 are formed of 
a soft metal such as solder, and are thus liable to take 
scratches. Thus, it is difficult to handle and test the pro- 
truding electrodes. Similarly, the semiconductor ele- 
ment 2 is in a bare chip formation and is thus liable to 
take scratches. Thus, it is also difficult to handle and test 
the semiconductor element 2 as in the case of the pro- 
truding electrodes 4. 

As shown in Fig. 1(B), the above semiconductor 
device 1 is mounted on a mount board 5 (for example, a 
printed wiring board) as follows. First, the protruding 
electrodes 4 of the semiconductor device 1 are bonded 
to electrodes 5a formed on the mount board 5. Subse- 
quently, as shown in Fig. 1(C), a so-called under fill 
resin 6 (indicated by a pear-skin illustration) is provided 
between the semiconductor element 2 and the mount 
board 5. 

The under fill resin 6 is formed so that a space 7 
(approximately equal to the height of the protruding 
electrodes 4) formed between the semiconductor ele- 
ment 2 and the mount board 5 is filled with a resin hav- 



ing a flowability. 

The under fill resin 6 thus formed is provided to pre- 
vent occurrence of a break of a bonded portion between 
the protruding electrodes 4 and the electrodes 5a of the 

5 mount board 5 or a bonded portion between the pro- 
truding electrodes 4 and the electrodes of the semicon- 
ductor element 2 due to stress resulting from a 
difference in thermal expansion between the semicon- 
ductor element 2 and the mount board 5 and stress gen- 

10 erated when heat applied at the time of mounting is 
removed. 

As described above, the under fill resin 6 is effective 
because it functions to prevent occurrence of a break of 
the bonded portion between the protruding electrodes 4 

is and the mount board 5 (particularly, a break of the 
bonded portion between the electrodes of the mount 
board 5 and the protruding electrodes 4). However, a 
troublesome filling work is required because the under 
fill resin 6 is provided in the narrow space 7 between the 

20 semiconductor element 2 and the mount board 5. Fur- 
ther, it is difficult to uniformly provide the under fill resin 
6 in the whole space 7. Hence, the efficiency in fabrica- 
tion of the semiconductor device is reduced. Further, 
the bonded portion between the protruding electrodes 4 

25 and the electrodes 5a or the bonded portion between 
the protruding electrodes 4 and the semiconductor ele- 
ment 2 may be damaged though the under fill resin 6 is 
provided. Hence, the reliability in mounting is degraded. 
Further, the above semiconductor device 1 is 

30 mechanically weak and a low reliability because the 
semiconductor element 2 is mounted on the mount 
board 5 in a state in which the semiconductor element 2 
is exposed. 

Furthermore, the protruding electrodes 4 are 

35 formed directly on electrode pads formed on the lower 
surface of the semiconductor element 2. Hence, the lay- 
out of the electrode pads is automatically equal to the 
layout of the protruding electrodes 4. That is, the semi- 
conductor device 1 does not have degree of freedom in 

40 routing wiring lines within the inside thereof, and has a 
low degree of freedom in layout of the protruding elec- 
trodes 4 serving as the external connection terminals. 

The present invention is made taking into account 
the above disadvantages, and has an object to provide 

45 a method and mold for fabricating a semiconductor 
device and a semiconductor device, and a semiconduc- 
tor device having an improved efficiency in fabrication 
and improved reliability. 

The present invention has another object to provide 

so a semiconductor device, a method for fabricating the 
same and a method for mounting the semiconductor 
device having an increased degree of freedom in layout 
of terminals and improved reliability. 

55 DISCLOSURE OF THE INVENTION 

The above problems can be solved by the following 
measures. 
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A method for fabricating a semiconductor device of 
the present invention is characterized by comprising: a 
resin sealing step of loading a substrate on which sem- 
iconductor elements having protruding electrodes are 
famed, and supplying a seating resin to positions of the 5 
protruding electrodes so as to form a resin layer which 
seals the protruding electrodes and the substrate; a pro- 
truding electrode exposing step of exposing at least 
ends of the protruding electrodes from the resin layer; 
and a separating step of cutting the substrate together 
with the resin layer so that the semiconductor elements 
are separated from each other. 

By the resin sealing step, the protruding electrodes 
which are too delicate to be subjected to a handling test 
are sealed by the resin layer. The resin layer realizes a 
surface protection and functions to relax stress gener- 
ated at interfaces between the electrodes of the semi- 
conductor element and the protruding electrodes. The 
subsequent protruding electrode exposing step 
exposes at least ends of the protruding electrodes from 
the resin layer. When the protruding ejectrode exposing 
step is completed, the protruding electrodes can electri- 
cally be connected to an external circuit board or the 
like. The subsequent separating step cuts the substrate 
on which the resin layer is formed together with the resin 
layer, so that the semiconductor elements are sepa- 
rated from each other. Hence, the individual semicon- 
ductor chips can be obtained. Since the resin layer is 
formed in the resin sealing step, it is not required to pro- 
vide the under fill resin at the time of mounting the sem- 
iconductor device. Hence, the mounting operation can 
easily be carried out. The sealing resin used to form the 
resin layer is not provided in the narrow space between 
the semiconductor device and the mounting board, but 
is provided to the surface of the substrate on which the 
protruding electrodes are arranged and is thus shaped 
by molding. Hence, the resin layer can definitely be pro- 
vided to the entire surface of the substrate on which the 
protruding electrodes are arranged. Since the resin 
layer functions to protect all the protruding, it is possible 
to definitely prevent connections between the protruding 
electrodes and the electrodes on the mounting board 
and connections between the protruding electrodes and 
the electrodes on the semiconductor element from 
being broken during a heating process. Thus, the relia- 
bility of the semiconductor device can be improved. 

The above structure may be configured so that the 
sealing resin used in the resin sealing step has an 
amount which causes the resin layer to have a height 
approximately equal to that of the protruding electrodes. 
Thus, it is possible to prevent excess resin from flowing 
out from the mold in the resin sealing step and to pre- 
vent occurrence of a situation in which the sealing resin 
is too short to definitely seal the protruding electrodes. 

The above method for fabricating the semiconduc- 
tor device may be configured so that the resin sealing 
step disposes a film between the protruding electrodes 
and the mold, which thus contacts the sealing resin 



through the film. Hence, it is possible to improve the 
detachability because the resin layer does not directly 
contact the mold and to use a highly reliable resin hav- 
ing high contactability without a detachment agent. 
Since the resin layer is attached to the film, the film can 
be used as a carrier. This contributes to automation of 
the process for fabricating the semiconductor device. 

The above method for fabricating the semiconduc- 
tor device may be configured so that: the mold used in 
the resin sealing step comprises an upper mold which 
can be elevated, and a lower mold having a first lower 
mold half body which is kept stationary and a second 
lower mold half body which can be elevated with respect 
to the first lower mold half body; and the resin sealing 
step comprises: a substrate loading step of placing the 
substrate on which the semiconductor elements having 
the protruding electrodes are arranged in a cavity 
defined by a cooperation of the first and second lower 
mold half bodies and providing the sealing resin in the 
cavity; a resin layer forming step of moving down the 
upper mold and the second lower mold half body so that 
the sealing resin is heated, melted and compressed so 
that the resin layer sealing the protruding electrodes is 
formed; and a detaching step of moving up the first moid 
so as to detach the upper mold from the resin layer, and 
then moving down the second lower mold half body 
from the first lower mold half body so that the substrate 
to which the resin layer is provided is detached from the 
mold. 

According to the above structure, the resin layer is 
heated, melted and compression-molded by using the 
mold in the resin layer forming step. Hence, it is possible 
to definitely form the entire surface of the substrate. 
Hence, all the protruding electrodes formed on the sub- 
strate can definitely be sealed by the resin layer. Since 
the lower mold is mad up of a lower mold having a first 
lower mold half body which is kept stationary and a sec- 
ond lower mold half body which can be elevated with 
respect to the first lower mold half body, the detachment 
function can be facilitated, so that the substrate to which 
the resin layer is formed can be taken out of the mold. 

The above method for fabricating the semiconduc- 
tor device may be configured so that: an excess resin 
removing mechanism is provided in the mold used in 
the resin sealing step; and the excess resin removing 
mechanism removes excess resin and controls a pres- 
sure applied to the sealing resin in the mold. Hence, it is 
possible to easily measure the amount of sealing resin 
and to precisely seal the protruding electrodes with an 
appropriate volume. It is also possible to control the 
pressure applied to the sealing resin in the mold and to 
thus uniform the pressure during molding. Thus, it is 
possible to prevent occurrence of babbles in the sealing 
resin. 

The method for fabricating the semiconductor 
device may be configured so that the resin sealing step 
uses a sheet-shaped resin as the sealing resin. Hence, 
the resin layer can definitely be formed on the entire sur- 
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face of the substrate. Further it is possible to reduce the 
time it takes the sealing resin to flow from the central 
portion to the end portion when the sealing resin is 
placed in the central portion. Hence, the time necessary 
to complete the resin sealing step can be reduced. 

The method for fabricating the semiconductor 
device may be configured so that the sealing resin is 
provided to the film before the resin sealing step is exe- 
cuted. Hence, it is possible to perform the film providing 
work and the sealing resin filling work at one time, so 
that the work can efficiently be done. 

The method for fabricating the semiconductor 
device may be configured so that a plurality of sealing 
resins are provided to the film, and the resin sealing 
step is continuously carried out while the film is moved. 
Hence, it is possible to realize automation of the resin 
sealing step and improve the efficiency in fabricating the 
semiconductor devices. 

The method may be configured so that a reinforce- 
ment plate is loaded onto the mold before the substrate 
is loaded onto the mold in the resin sealing step. Hence, 
it is possible to prevent the substrate from being 
deformed due to heat and stress applied in the resin 
seating step and to calibrate a warp inherent in the sub- 
strate. Hence, the yield can be improved. 

The method may be configured so that the rein- 
forcement plate comprises a substance having a heat 
radiating performance. Hence, the reinforcement plate 
functions as a heat radiating plate, so that the semicon- 
ductor device has improved heat radiating performance. 

The method for fabricating the semiconductor 
device may be configured so that the protruding elec- 
trode exposing step uses means for exposing the ends 
thereof from the resin layer, said means being at least 
one of a laser beam projection, eximer laser, etching, 
mechanical polishing, and blasting. When the laser 
beam projection or eximer laser is used, it is possible to 
easily and precisely expose the ends of the protruding 
electrodes. When etching, mechanical polishing or 
blasting is used, it is possible to expose the ends of the 
protruding electrodes at low cost. 

The method may be configured so that: the film 
used in the resin sealing step is formed of an elasticaliy 
deformable substance, and the ends of the protruding 
electrodes are caused to fall in the film when the resin 
layer is formed by using the mold; and the film is 
detached from the resin layer in the protruding electrode 
exposing step so that the ends of the protruding elec- 
trodes can be exposed from the resin layer. Hence, it is 
possible to prevent the ends of the protruding elec- 
trodes from being covered by the resin layer. Hence, it is 
possible to expose the ends of the protruding electrodes 
from the resin layer by merely detaching the film from 
the resin layer. Hence, it is possible to simplify the proc- 
ess for exposing the ends of the protruding electrodes 
from the resin layer after the resin layer is formed and to 
thus simplify the protruding electrode exposing step. 

The method for fabricating the semiconductor 



device may be configured so that the sealing resin used 
in the resin sealing step comprises a plurality of sealing 
resins having different characteristics. Hence, if the dif- 
ferent resins are stacked, the outer resin among them 

5 can be formed of hard resin, and the inner resin can be 
formed of soft resin, ft is also possible to provide hard 
resin in a peripheral portion of the semiconductor ele- 
ment and provide soft resin in an area surrounded by 
the hard resin. Hence, the semiconductor element can 

70 be protected by the hard resin, and stress applied to the 
protruding electrodes can be relaxed by the soft resin. 

In the resin sealing step, a reinforcement plate to 
which the sealing resin is provided may be provided 
beforehand. The method may also be configured so that 

75 a frame extending towards the substrate in a state in 
which the reinforcement plate is loaded onto the mold is 
formed to define a recess portion; and the resin layer is 
formed on the substrate by using, as a cavity for resin 
sealing, the recess portion in the resin sealing step. 

20 Hence, the reinforcement plate can be used as part of 
the mold, so that the sealing resin may directly contact 
the mold at only some points or does not contact the 
mold at all. Hence, it is possible to omit the work for 
removing unwanted resin required previously and to 

25 simplify the resin sealing step. 

The method for fabricating the semiconductor 
device may be configured so that a second resin layer is 
formed so as to cover a back surface of the substrate 
after (or at the same time as) the first, resin layer is 

30 formed, in the resin sealing step, on the surface of the 
substrate on which the protruding electrodes are 
arranged. Hence, the semiconductor device can be well 
balanced. That is, an arrangement in which only the first 
resin layer is provided to the front surface of the sub- 

35 strate has a possibility that a difference in thermal 
expansion may occur between the front and back sides 
of the substrate because the semiconductor element 
and the sealing resin have different thermal expansion 
ratios and a warp may occur in the semiconductor ele- 

40 ment In contrast, according to the above structure, the 
front and back surfaces of the substrate are covered by 
the respective resin layers and so that the states of the 
front and back surfaces of the substrate can be equal- 
ized and the semiconductor device can be well bal- 

45 anced. Hence, it is possible to prevent occurrence of a 
warp in the semiconductor device during the thermal 
process. The sealing resin provided to the lower surface 
of the semiconductor element has a characteristic dif- 
ferent from that of the sealing resin provided to the 

so upper surface thereof. For example, the sealing resin 
formed on the front surface on which the protruding 
electrodes are arranged may be formed of resin having 
performance which can relax stress applied to the pro- 
truding electrodes. The sealing resin formed on the 

55 back surface may be formed of resin having perform- 
ance which can protect the semiconductor element from 
external force exerted on the semiconductor element 
rt is also possible to use. in the resin sealing step, 
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the film having protruding portions located in positions 
facing the protrucfing $ectrodes so that the resin layer is 
formed in a state in which the protruding portions are 
pressed against the protruding electrodes. The sealing 
resin does not adhere to the interfaces between the pro* 
trading portions and the protruding electrodes. Hence, 
by removing the film, the parts of the protruding elec- 
trodes (against which the protruding portions are 
pressed) are exposed from the resin layer. Hence, it is 
possible to easily and definitely expose the parts of the 
protruding electrodes from the resin layer. 

The protruding electrode exposing step may be 
configured so that an external connection protruding 
electrode forming step is executed which forms external 
connection protruding electrodes on the ends of the 
protruding electrodes after the ends of the protruding 
electrodes are exposed from the resin layer. Hence, it is 
possible to improve the mounting performance at the 
time of mounting the semiconductor device on the 
mounting board. That is,- the protruding electrodes are 
formed on the electrodes formed on the semiconductor 
element, and are necessarily required to be small. 
Thus, an arrangement in which the small protruding 
electrodes are used as external connection terminals to 
be electrically connected to the mounting board has a 
possibility that the protruding electrodes may not defi- 
nitely be connected to the mounting board. On the other 
hand, the external connection protruding electrodes are 
provided separately from the protruding electrodes 
formed on the semiconductor element, and can freely 
be designed so as to be suitable for the structure of the 
mounting board. Hence, by forming the external con- 
nection protruding electrodes to the ends of the small- 
size protruding electrodes formed on the semiconductor 
element, it is possible to improve the mounting perform- 
ance between the semiconductor device and the 
mounting board. 

The external connection protruding electrode form- 
ing step may be configured so that the protruding elec- 
trodes and the external connection protruding 
electrodes are joined by a bonding member having a 
stress relaxing function. Hence, even if external force is 
applied to the external connection protruding elec- 
trodes, stress caused by the external force is relaxed by 
the adhesive interposed between the external connec- 
tion protruding electrodes and the protruding elec- 
trodes, so that the stress can be prevented from being 
transferred to the protruding electrodes. Hence, it is 
possible to prevent the semiconductor element from 
being damaged by external stress and to improve the 
reliability of the semiconductor device. 

The method for fabricating the semiconductor 
device may be configured so that: cutting position 
grooves are formed, before the resin sealing step is car- 
ried out in the substrate so as to be located in positions 
in which the substrate is cut in the separating step; and 
the substrate is cut in the cutting position grooves filled 
with the seating resin. Hence, it is possible to prevent a 



crack from occurring in the substrate and the sealing 
resin. If the cutting position grooves as defined above 
are not formed, the separating step cuts the substrate to 
which the comparatively thing resin layer is formed. In 

5 this case, a crack may occur in the resin layer. Further, 
a large magnitude of stress is applied to the cutting 
positions, and a crack may occur in the substrate. In 
contrast, the cutting position grooves are filled with the 
sealing resin in the resin sealing step. In the separating 

w step, the substrate and the sealing resin are cut in the 
cutting position grooves full of the sealing resin. The 
sealing resin in the cutting position grooves is enough 
thick to prevent a crack from occurring in the sealing 
resin during the cutting process. Further, the sealing 

75 resin has a hardness less than that of the substrate and 
functions to absorb stress. Thus, stress caused by the 
cutting process is absorbed by the sealing resin and is 
thus weakened. Then, the weakened stress is applied to 
the substrate and prevents a crack from occurring in the 

20 substrate. 

It is also possible to form a pair of stress relaxing 
grooves prior to the resin sealing step, so as to sand- 
wich a position in which the substrate is to be cut, 
whereby the substrate is cut in the position interposed 

25 between the pair of stress relaxing grooves in the sepa- 
rating step. Hence, it is possible to prevent outer por- 
tions (where the protruding electrodes and electronic 
circuits are formed) of the substrate located further out 
than the pair of stress relaxing grooves from being 

30 affected by stress caused in the separating step. That is, 
even if stress occurs in the cutting position and a crack 
occurs in the substrate and the resin layer, the stress 
will be absorbed by the stress relaxing grooves which 
sandwich the cutting position (and are full of the sealing 

35 resin). Hence, it is possible to prevent a crack from 
occurring in the areas in which the protruding elec- 
trodes and the electronic circuits are formed. 

There is also provided a method for fabricating 
semiconductor devices characterized by comprising: a 

40 first separating step of cutting a substrate on which 
semiconductor elements having protruding electrodes 
are famed so that the semiconductor elements are sep- 
arated from each other; a resin sealing step of arrang- 
ing the separated semiconductor elements on a base 

45 member and sealing a sealing resin so that a resin layer 
is formed; a protruding electrode exposing step of 
exposing at least ends of the protruding electrodes from 
the resin layer; and a second separating step of cutting 
the resin layer together with the base member in posi- 

so tions between adjacent semiconductor elements, so 
that the semiconductor elements to which the resin 
layer is formed are separated from each other. By the 
first separating step, the substrate on which the semi- 
conductor elements are formed is cut so that individual 

55 semiconductor elements can be obtained. In the resin 
sealing step, the separated semiconductor elements 
are arranged on the base member. In this case, the 
semiconductor elements of different types can be 
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mounted on the base member. The semiconductor ele- 
ments mounted on the base member are sealed by the 
resin layer of the sealing resin. In the subsequent pro- 
truding electrode exposing step, at least the ends of the 
protruding electrodes are exposed from the resin layer. 
In the second separating step, the resin layer is cut 
together with the base member in the boundaries 
between the adjacent semiconductor elements. Hence, 
the semiconductor device in which the different semi- 
conductor devices are covered by the same sealing 
resin. In the second separating step, as in the case of 
claim 28. it is possible to prevent a crack from occurring 
in the substrate and the resin layer due to stress gener- 
ated when cutting. 

There is also provided a method for fabricating 
semiconductor devices characterized by comprising: a 
resin sealing step of loading a substrate on which sem- 
iconductor elements having external connection elec- 
trodes formed on surfaces of the semiconductor 
elements onto a mold and supplying a resin to the sur- 
faces so that a resin layer sealing the external connec- 
tion electrodes and the substrate is formed; and a 
separating step of cutting the substrate together with 
the resin layer in positions in which the external connec- 
tion electrodes are formed, so that the semiconductor 
elements are separated from each other. By the resin 
sealing step, the external connection electrodes are 
covered by the resin layer. In the subsequent separating 
step, the semiconductor elements are separated from 
each other so that the external connection electrodes 
are exposed at the interfaces between the substrate 
and the resin layer in the cut positions. Hence, the exter- 
nal connection electrodes exposed from the side por- 
tions of the semiconductor devices can be used to 
electrically connect the semiconductor devices to the 
mounting board. The terminal portions can be exposed 
from the resin layer by merely cutting the substrate in 
the position in which the external connection electrodes 
are formed. Hence, the semiconductor devices can be 
produced very easily. 

The method may be configured so that the external 
connection electrodes are commonly owned by adja- 
cent ones of the semiconductor elements before the 
separating step is executed. Hence, by preforming the 
step only one time, two semiconductor devices can be 
provided so that the separated external connection 
electrodes are exposed. Hence, the semiconductor 
devices can efficiently be fabricated. In addition, it is 
possible to suppress occurrence of unwanted portions 
on the substrate and to efficiently utilize the substrate. 

The method fa fabricating the semiconductor 
device may be configured so that positioning grooves 
are formed on a back surface of the resin layer or the 
substrate after the resin sealing step is executed and 
before the separating step is executed. For example, 
when the semiconductor devices thus fabricated are 
tested, the semiconductor devices can be loaded onto 
the test apparatus by referring to the positioning 



grooves. Since the positioning grooves are formed 
before the separating step, the positioning grooves for a 
plurality of semiconductor devices can be formed only 
one time and can thus be formed efficiently. 

5 The positioning grooves can be formed by subject- 
ing the back surface to half scribing, which is generally 
used for the separating process. Hence, it is possible to 
easily and precisely form the positioning grooves. 
The method for fabricating the semiconductor 

10 device may be configured so that: the film used in the 
resin sealing step has projection or recess portions 
located in positions in which the film is not interfered 
with the projecting electrodes; and recess or projection 
portions formed on the resin layer by the projection or 

75 recess portions are used for positioning after the resin 
sealing step is completed. Hence, in the resin sealing 
step, the projection or recess portions are formed, 
which can be used as positioning portions for the semi- 
conductor devices. For example, when the semiconduc- 

20 tor devices thus fabricated are tested, the 
semiconductor devices can be loaded onto the test 
apparatus by referring to the projection or recess 
grooves. 

The method for fabricating the semiconductor 

25 device may be configured so that the sealing resin is 
processed in positions in which positioning protruding 
electrodes are formed in order to discriminate the pro- 
truding electrodes and the positioning protruding elec- 
trodes from each other. Hence, the semiconductor 

30 device can be loaded onto the test apparatus by refer- 
ring to the positioning protruding electrodes. The resin 
sealing process for discriminating the positioning pro- 
truding electrodes may use eximer laser, etching, 
mechanical polishing, or blasting, which are also used 

35 in the protruding electrode exposing step. Hence, it is 
not required to greatly modify the fabrication facility. 

There is provided a mold for fabricating a semicon- 
ductor device characterized by comprising: an upper 
mold which can be elevated; and a lower mold having a 

40 f irst lower mold half body which is kept stationary and a 
second lower mold half body which is provided so as to 
surround the first tower mold hart body and can be ele- 
vated with respect to the first lower mold half body, a 
cavity being defined by a cooperation of the upper and 

45 lower molds and being filled with resin. By moving the 
second half mold half body with respect to the first lower 
mold half body, the detaching function of detaching the 
substrate from the mold can be provided, so that the 
substrate to which the resin layer is formed can be 

so detached from the mold. 

The mold for fabricating the semiconductor device 
may be configured so that there is provided an excess 
resin removing mechanism is provided in the mold used 
in the resin sealing step, wherein the excess resin 

55 removing mechanism removes excess resin and con- 
trols a pressure applied to the sealing resin in the mold. 
Hence, it is possible to measure the mount of the seal- 
ing resin to be supplied and to always execute the seal- 
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ing process for the protruding electrodes with an 
appropriate resin amount, tt is also possible to control 
the pressure applied to the sealing resin in the mold and 
to thus make uniform pressure applied to the sealing 
resin. Hence, the occurrence of babbles can be pre- 5 
vented. 

It is also possible to provide an attachmentfdetach- 
ment mechanism which attaches the substrate to a 
position of the first lower mold half body and detaches 
the substrate therefrom. When the mechanism per- 
forms the sucking operation, the substrate is fixed to the 
first tower mold half body, and it is thus possible to pre- 
vent occurrence of a deformation in the substrate such 
as a warp and to calibrate a warp inherent in the sub- 
strate. When the attachment/detachment mechanism 
performs the detachment operation, the substrate is 
urged toward the detaching direction from the first lower 
mold half body. Hence the detachability of the substrate 
from the mold can be improved. 

The attachment/detachment mechanism may com- 
prise: a porous member arranged in the position of the 
first lower mold half body onto which the substrate is 
loaded; and an intake/exhaust device preforming a gas 
suction and supply process for the porous member. The 
porous member is supplied with a gas from an 
intake/exhaust apparatus, and injects the gas towards 
the substrate. When the gas is injected towards the sub- 
strate through the porous member at the time of detach- 
ing the substrate from the mold, the detachability of the 
substrate from the mold can be improved. When the 
intake/exhaust apparatus performs the sucking proc- 
ess, the substrate is sucked towards the porous mem- 
ber. Hence, it is possible to prevent occurrence of a 
deformation of the substrate such as a warp and to cal- 
ibrate a warp inherent in the substrate. Since the porous 
member is disposed to the position on the first lower 
mold half body, the porous member is covered by the 
substrate in the sealing resin is supplied in the resin 
sealing step. Hence, the sealing resin cannot enter the 
porous member. In addition, the back surface of the 
substrate is directly urged along the detaching direction 
at the time of detaching the substrate from the mold, the 
detachability can be improved. 

The mold may be configured so that an area 
enclosed by the second lower mold half body is wider 
than an area of an upper portion of the first lower mold 
half body in a state in which the cavity is formed. Hence, 
the detachability can be moved, and a rectangular step 
portion can easily be defined by the above arrange- 
ment. 

There is provided a semiconductor device charac- 
terized by comprising: a semiconductor element having 
a surface on which protruding electrodes are directly 
formed; and a resin layer which is formed on the surface 
of the semiconductor element and seals the protruding 
electrodes except for ends thereof. The resin layer func- 
tions to protect the semiconductor element the protrud- 
ing electrodes, the mounting board and the connections 



therebetween. Since the resin layer is already formed in 
the semiconductor device before the mounting step, it is 
not required to perform the conventional process for 
providing under fill resin at the time of mounting the 
semiconductor device to the mounting board, so that 
the mounting process can easily be performed. 

The semiconductor device may be configured so 
that there is provided a heat radiating member provided 
on a back surface of the semiconductor element oppo- 
site to the surface thereof on which the protruding elec- 
trodes are provided. Hence, it is possible to improve the 
heat radiating performance of the semiconductor device 
and improve the strength thereof. 

There is also provided a semiconductor device 
characterized by comprising: a semiconductor element 
having a surface on which external connection elec- 
trodes are provided which are to be electrically con- 
nected to external terminals; and a resin layer provided 
on the surface of the semiconductor element so as to 
cover the external connection electrodes, wherein the 
external connection electrodes are laterally exposed at 
an interface between the semiconductor element and 
the resin layer. Hence, the semiconductor device can be 
mounted by using the external connection electrodes 
rather than the protruding electrodes. Since the present 
semiconductor device does not have the protruding 
electrodes, the structure thereof can be simplified and 
the fabrication cost can be reduced. Since the external 
connection electrodes are exposed from the sides from 
the semiconductor device, the semiconductor device 
can be mounted on the mounting board so that it verti- 
cally stands thereon. Hence, the mounting density can 
be improved. 

The semiconductor device may be configured so 
that the resin layer is made up of a plurality of resins. 
Hence, if the different resins are stacked, the outer resin 
among them can be formed of hard resin, and the inner 
resin can be formed of soft resin, tt is also possible to 
provide hard resin in a peripheral portion of the semi- 
conductor element and provide soft resin in an area sur- 
rounded by the hard resin. Hence, the semiconductor 
element can be protected by the hard resin, and stress 
applied to the protruding electrodes can be relaxed by 
the soft resin. 

There is also provided a semiconductor device 
characterized by comprising: a semiconductor element 
having protruding electrodes formed on a surface 
thereof; a first resin layer that is formed on the surface 
of the semiconductor element and seals the protruding 
electrodes except for ends thereof; and a second resin 
layer provided so as to cover at least a back surface of 
the semiconductor element. Hence, the semiconductor 
device can be welt balanced. That is, an arrangement in 
which only the first resin layer is provided to the front 
surface of the substrate (on which the protruding elec- 
trodes are provided) has a possibility that a difference in 
thermal expansion may occur between the front and 
back sides of the substrate because the semiconductor 
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element and the sealing resin have different thermal 
expansion ratios and a warp may occur in the semicon- 
ductor element. In contrast according to the above 
structure, the front and back surfaces of the substrate 
are covered by the respective resin layers and so that 
the states of the front and back surfaces of the substrate 
can be equalized and the semiconductor device can be 
well balanced. Hence, it is possible to prevent occur- 
rence of a warp in the semiconductor device during the 
thermal process. The sealing resin provided to the lower 
surface of the semiconductor element has a character- 
istic different from that of the sealing resin provided to 
the upper surface thereof. For example, the sealing 
resin formed on the front surface on which the protrud- 
ing electrodes are arranged may be formed of resin hav- 
ing performance which can relax stress applied to the 
protruding electrodes. The sealing resin formed on the 
back surface may be formed of resin having perform- 
ance which can protect the semiconductor element from 
external force exerted on the semiconductor element. 

There is also provided a semiconductor device 
characterized by comprising: a semiconductor element 
having protruding electrodes formed on a surface 
thereof ; a resin layer which is formed on the surface of 
the semiconductor element and seals the protruding 
electrodes except for ends thereof; and external con- 
nection protruding electrodes provided to the ends of 
the protruding electrodes exposed from the resin layer. 
Hence, it is possible to improve the mounting perform- 
ance at the time of mounting the semiconductor device 
on the mounting board. That is, the protruding elec- 
trodes are formed on the electrodes formed on the sem- 
iconductor element, and are necessarily required to be 
small. Thus, an arrangement in which the small protrud- 
ing electrodes are used as external connection termi- 
nals to be electrically connected to the mounting board 
has a possibility that the protruding electrodes may not 
definitely be connected to the mounting board. On the 
other hand, the external connection protruding elec- 
trodes are provided separately from the protruding elec- 
trodes famed on the semiconductor element, and can 
freely be designed so as to be suitable for the structure 
of the mounting board. Hence, by forming the external 
connection protruding electrodes to the ends of the 
small-size protruding electrodes formed on the semi- 
conductor element, it is possible to improve the mount- 
ing performance between the semiconductor device 
and the mounting board. 

There is provided a method for mounting the semi- 
conductor device characterized in that a plurality of 
semiconductor elements are arranged side by side so 
as to vertically stand by supporting members. Hence, 
the mounting density can be improved. 

The method for mounting the semiconductor device 
may be conf igured so that a plurality of semiconductor 
elements are arranged side by side so that adjacent 
ones of the semiconductor elements are bonded by an 
adhesive. Hence, the semiconductor devices can be 



handled as a unit and can be mounted on the mounting 
board for each unit Hence, the mounting efficiency can 
be improved. 

The method for mounting the semiconductor device 

5 may be conf igured so that the semiconductor device is 
mounted on a mounting board through an interposer. 
Hence, the degree of freedom in mounting the semicon- 
ductor devices on the mounting board can be improved. 
K the interposer includes a multilayer substrate, the 

10 routing of wiring lines can arbitrarily be determined, so 
that the interchangeability between the electrodes (pro- 
truding electrodes and external connection electrodes) 
of the semiconductor devices and those of the mounting 
board can easily be established. 

is The above-mentioned structures of the present 
invention correspond to first through twenty ninth 
embodiments (Figs. 1 through 77) of the present inven- 
tion, which will be described later. 

The following structures of the present invention 

20 correspond to thirtieth through fifty third embodiments 
(Figs. 1 through 1 17E), which will be described later. 

There is provided a method for fabricating a semi- 
conductor device comprising: a resin sealing step of 
loading a wiring board having a flexible member on 

25 which a semiconductor element and leads are arranged 
onto a mold and supplying sealing resin to the semicon- 
ductor element so as to seal the semiconductor ele- 
ment; and a protruding electrode forming step of 
forming protruding electrodes so as to be electrically 

30 connected to the leads formed on the wiring board, the 
resin sealing step uses a compression-molding proc- 
ess. In the resin sealing step, the wiring board is loaded 
onto the mold, and the semiconductor element is sealed 
by the sealing resin. In the protruding electrode forming 

35 step, the protruding electrodes are formed so as to be 
electrically connected to the leads formed on the wiring 
board. A compression molding method is used as 
means for sealing the semiconductor element in the 
resin sealing step. Hence, it is possible to definitely pro- 

40 vide the resin to a narrow gap between the semiconduc- 
tor element and the wiring board. Since the 
compression-molding process uses a comparatively low 
forming pressure, it is possible to prevent, in the resin 
molding step, the substrate from being deformed and 

45 prevent a load from being applied to electrical connec- 
tions between the semiconductor elements and the wir- 
ing board. Hence, it is possible to the connection 
between the semiconductor element and the wiring 
board from being broken during the resin sealing proc- 

50 ess. 

The method for fabricating the semiconductor 
device may be configured so that a frame having a cav- 
ity portion in which the semiconductor element is 
accommodated is provided when the wiring board is 
55 formed. Hence, the substrate having flexibility can be 
supported by the frame, which can also protect the sem- 
iconductor element. 

The method for fabricating the semiconductor 
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device may be configured so that a film having a detach- 
ability with respect to the sealing resin is provided in a 
position of the mold facing the wiring board, so that the 
mold contacts the sealing resin through the film. In the 
above-described resin sealing step, as claimed in claim 
9, connection electrodes to be connected to the semi- 
conductor element are provided on end portions of 
extending portions, and the element connecting step of 
connecting the semiconductor element and the connec- 
tion electrodes is carried out after the bending step. At 
the time of executing the bending step, the semiconduc- 
tor element and the connection electrodes are not con- 
nected, so that the reliability of the connections between 
the semiconductor element and the connection elec- 
trodes can be improved. 

That is, if the bending step is executed in the state 
in which the semiconductor element and the connection 
electrodes are connected, a load (generated by the 
bending step) may be applied to the connections at the 
time of bendng the extending portions. If a large load is 
applied, the connections between the semiconductor 
element and the connection electrodes may be 
destroyed. In contrast, by executing the element con- 
necting step after the bending step, no problem due to 
the load caused when bending the extending portions 
occurs. Hence, the reliability of the connections 
between the semiconductor element and the connec- 
tion electrodes can be improved. 

The method for fabricating the semiconductor 
device may be configured so that a plate member hav- 
ing a detachability with respect to the sealing resin is 
provided in a position of the mold facing the wiring 
board, so that the mold contacts the sealing resin 
through the plate member. Since the sealing resin does 
not directly contact the mold, the detachability can be 
improved and highly reliable resin having good con- 
tactabilrty can be used without a detachment agent 

The method for fabricating the semiconductor 
device may be configured so that the plate member is 
formed of a substance having a heat radiating perform- 
ance. Hence, heat generated in the semiconductor ele- 
ment is radiated through the plate member serving as a 
heat radiating plate, and thus the semiconductor device 
has improved heat radiating performance. 

The method for fabricating the semiconductor 
device may be configured so that there is provided an 
excess resin removing mechanism is provided in the 
mold used in the resin sealing step, wherein the excess 
resin removing mechanism removes excess resin and 
controls a pressure applied to the sealing resin in the 
mold. Hence, it is possible to measure the amount of 
sealing resin and to always execute the sealing process 
for the protruding electrodes with an appropriate 
amount ft is also possible to control the pressure 
applied to the sealing resin in the mokJ and to thus make 
uniform pressure applied to the sealing resin. Hence, 
the occurrence of babbles can be prevented. 

The method for fabricating the semiconductor 



device may be configured so that extending portions 
are formed to the wiring board so that the extending por- 
tions laterally extend from a position in which the semi- 
conductor element is placed; and a bending step of 

5 bending the extending portions is executed after the 
resin sealing step is completed and before the protrud- 
ing electrode forming step is executed. The method may 
also be configured so that: extending portions are 
formed to the wiring board so that the extending por- 

io tions laterally extend from a position in which the semi- 
conductor element is placed; a bending step of bending 
the extending portions is carried out before the resin 
sealing step is executed; and the resin sealing step and 
the protruding electrode forming step are carried out 

is after the bending step is executed. Thus, a compara- 
tively wide area for the formation of the protruding elec- 
trodes. Hence, it is possible to increase the 
arrangement pitch for the protruding electrodes and to 
arrange an increased number of protruding electrodes. 

20 The bending step may be executed before or after the 
resin sealing step. 

The method for fabricating the semiconductor 
device may be configured so that: connection elec- 
trodes to be connected to the semiconductor element 

25 are formed to ends of the extending portions; and an 
element connecting step of connecting the semiconduc- 
tor element and the connection electrodes is executed 
after the bending step is carried out. Since the semicon- 
ductor element and the connection electrodes are not 

30 yet connected at the time of binding the extending por- 
tions, the reliability of the connections between the sem- 
iconductor element and the connection electrodes can 
be improved. 

The method for fabricating the semiconductor 

35 device may be configured so that the connection elec- 
trodes are arranged in an interdigrtal formation, and 
have curved corners. Hence, it is possible to increase 
the areas of the connection electrodes and to thus sim- 
plify the process for making connections with the semi- 

40 conductor element. When the connections between the 
semiconductor element and the connection electrodes 
are made by a wire bonding method, stress generated 
when a bonding tool (ultrasonic welding tool) touches 
the connection electrodes can be decentralized 

45 because the corner portions of the connection elec- 
trodes are curved. Hence the process for electrically 
connecting the semiconductor element and the connec- 
tion electrodes can definitely be carried out 

There is also provided a semiconductor device 

so characterized by comprising: a semiconductor element; 
protruding electrodes functioning as external connec- 
tion terminals; a wiring board having a flexible base on 
which leads are formed, the leads having ends con- 
nected to the semiconductor element and other ends 

55 connected to the protruding electrodes; and a sealing 
resin sealing the semiconductor element, there are pro- 
vided extending portions that are formed to the wiring 
board so that the extending portions laterally extend 
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from a position in which the semiconductor element is 
placed, the protruding electrodes being formed on the 
extending portions. A comparatively wide area can be 
obtained for forming the protruding electrodes. Hence, it 
is possible to increase the arrangement pitch for the 
protruding electrodes or arrange an increased number 
of protruding electrodes. The bending step may be car- 
ried out before or after the resin sealing step. 

The semiconductor device may be conf igured so 
that there is provided a frame which supports the wiring 
board and has a cavity which accommodates the semi- 
conductor element. Hence, the flexible wiring board can 
be supported by the frame and thus the semiconductor 
element can also be supported thereby. 

The semiconductor device may be configured so 
that the protruding electrodes are mechanical bumps 
obtained by plastic-deforming the leads. The bumps can 
be obtained by processing the leads, and thus ball 
members are not required to form the bumps. The plas- 
tic deformation directed to merely deforming the leads 
can easily form the protruding electrodes at low cost. 

The following structures of the present invention 
correspond to fifty fourth through seventy third embodi- 
ments (Figs. 1 1 8A to 1 77), which will be described later. 

There is also provided a semiconductor device 
characterized by comprising: a single or a plurality of 
semiconductor elements; a sealing resin which seals 
partially or totally the semiconductor element or ele- 
ments; and an electrode plate which is provided in the 
sealing resin and is electrically connected to the semi- 
conductor element or elements, the electrode plate hav- 
ing portions which are exposed from side surfaces of 
the sealing resin and function as external connection 
electrodes. The electrode plate is provided in the seal- 
ing resin for protecting the semiconductor elemerrt(s) 
and functions to reinforce the sealing resin. Hence, the 
reliability of the semiconductor device can be improved. 
The electrode plate is interposed between the semicon- 
ductor elemerrt(s) and the external connection termi- 
nals, and thus makes it possible to route the wiring lines 
between the semiconductor element(s) and the external 
connection terminals. This differs from an arrangement 
in which the external connection terminals are directly 
connected to the semiconductor element. The electrode 
plate increases the degree of freedom in layout of termi- 
nals of the semiconductor device. The electrode plate is 
formed of an electrically conductive metal having a bet- 
ter thermal conductivity than the sealing resin. Hence, 
heat generated in the semiconductor elements) can 
efficiently be radiated through the electrode plate. The 
external connection terminals of the electrode plate are 
exposed from the side surfaces of the sealing resin. 
Thus, it is possible to conduct an operation test for the 
semiconductor element(s) using the external connec- 
tion terminals after the semiconductor device is 
mounted on the mounting board. 

The semiconductor device may be configured so 
that the semiconductor element or elements are con- 



nected to the electrode plate in a flip-chip bonding for- 
mation. Hence, the semiconductor elements) can 
definitely be bonded to the electrode plate in a compar- 
atively narrow space, so that the semiconductor device 
s can be down sized. Further, the connections have short 
wiring lengths, which reduces the impedance and 
meets a requirement for an increased number of pins. 

The semiconductor device may be configured so 
that the electrode plate is exposed from a bottom sur- 

10 face of the sealing resin in addition to the side surfaces 
thereof, so that portions of the electrode plates exposed 
from the bottom surface function as external connection 
terminals. Hence, the semiconductor device can be 
mounted on the mounting board not only by one of the 

75 side surfaces but also the bottom surface. Hence, the 
degree of freedom in the mounting arrangement can be 
improved. For example, the semiconductor device can 
meet a requirement for face-down bonding which real- 
izes a comparatively narrow space for mounting. 

20 The semiconductor device may be configured so 
that protruding terminals are provided to the electrode 
plate, and are exposed from a bottom surface of the 
sealing resin, so that the protruding terminals function 
as external connection terminals. Hence, the external 

25 connection terminals can definitely be mounted on the 
mounting board. Since the electrode plate is embedded 
in the sealing resin except for the external connection 
terminals, the adjacent external connection terminals 
are isolated from each other by the sealing resin. 

30 Hence, there is no possibility that the adjacent external 
connection terminals are short-circuited due to solder, 
so that the reliability of mounting can be improved. 

The semiconductor device may be configured so 
that the protruding terminals are formed integrally with 

35 the electrode plate by plastic deforming the electrode 
plate. Hence, the number of components can be 
reduced and the protruding terminals can easily be 
formed, as compared to the protruding terminals are 
formed separately from the electrode plate. 

40 The protruding terminals may be protruding elec- 
trodes formed in the electrode plate. Hence, the semi- 
conductor device can be handled like a BGA (Ball Grid 
Array), and the mounting performance can be improved. 
The semiconductor device may be configured so 

45 that the semiconductor element or elements are par- 
tially exposed from the sealing resin. The semiconduc- 
tor device may also be configured so that there is 
provided a heat radiating member in a position close to 
the semiconductor element or elements. Hence, heat 

so generated in the semiconductor element(s) can effi- 
ciently be radiated. 

There is also provided a method for fabricating a 
semiconductor device characterized by comprising: an 
electrode plate forming step of forming a pattern on a 

55 metallic base so that an electrode plate is formed; a chip 
mounting step of mounting semiconductor elements on 
the electrode plate and electrically connecting the sem- 
iconductor elements thereto; a sealing resin forming 
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step of forming a sealing resin which seals the semicon- 
ductor elements and the electrode plate; and a cutting 
step of cutting the sealing resin and the electrode plate 
at boundaries between adjacent ones of the semicon- 
ductor elements so that the semiconductor devices are 
separated from each other. In the pattern forming proc- 
ess, an arbitrary routing pattern can be selected by the 
electrode plate. Hence, a certain degree of freedom in 
layout of the external connection terminals formed on 
the electrode plate. Further, the semiconductor ele- 
ments and the electrode plate are sealed and protected 
by the sealing resin. Hence, the reliability of the semi- 
conductor device can be improved. The subsequent 
cutting step cuts the sealing resin and the electrode 
plate at the boundaries between the semiconductor 
devices, so that the individual semiconductor devices 
can be formed. The electrode plate is exposed in the cut 
positions, and the exposed portions of the electrode 
plate can be used as external connection terminals. 

The method for fabricating the semiconductor 
device may be configured so that the pattern is formed 
in the electrode plate forming step by etching or press 
processing. The etching or press processing is gener- 
ally employed as a lead frame forming method. Hence, 
the electrode plate can be formed from the lead frame. 
Hence, the electrode plate forming step can be exe- 
cuted without increase in the fabrication facility. 

The method for fabricating the semiconductor 
device may be configured so that the semiconductor 
elements are mounted, in the chip mounting step, on 
the electrode plate in a flip-chip bonding formation. 
Hence, the semiconductor elements and the electrode 
plate can definitely be connected in a narrow space. 
This leads to down sizing of the semiconductor devices. 
The connecting portions have a short length, and the 
impedance thereof can be reduced. Further, the above 
arrangement can meet a requirement for an increased 
number of pins. 

The method for fabricating the semiconductor 
device may be configured so that: a chip attachment 
step of positioning the semiconductor elements on the 
heat radiating member and attaching the semiconductor 
elements thereto before the chip mounting step is exe- 
cuted; and the semiconductor elements attached to the 
heat radiating member are mounted to the electrode 
plate in the chip mounting step. Hence, the semiconduc- 
tor elements can be mounted to the electrode plate in 
the state in which the semiconductor elements are posi- 
tioned on the heat radiating member. Hence, it is not 
required to perform the positioning process for each of 
the individual semiconductor elements, but to position 
the heat radiating member having a large size and the 
electrode plate only. Hence, the positioning process can 
easily be carried out 

The method for fabricating the semiconductor 
device may be configured so that protruding terminals 
protruding from the electrode plate are formed in the 
electrode plate forming step, and the sealing resin is 



formed so that the protruding terminals are exposed 
from the sealing resin in the sealing resin forming step. 
Also, according to the invention of claim 13, the protrud- 
ing terminals are formed from the electrode plate, so 

5 that the protruding terminals and the electrode plate can 
simultaneously be formed. Hence, the method for fabri- 
cating the semiconductor device can be simplified. Also, 
in the sealing resin forming step, the sealing resin is 
formed so that the protruding terminals are exposed 

w from the sealing resin. Hence, the external connection 
terminals can definitely be connected to the mounting 
board and occurrence of a shortcircurt between adja- 
cent external connection terminals can be prevented. 
There is also provided an mounting arrangement 

is for mounting the above semiconductor device on a 
mounting board, characterized by comprising: a socket 
having an attachment portion to which the semiconduc- 
tor device is attached, and lead parts provided so as to 
be connected to the external connection terminals 

20 exposed from the sealing resin, the semiconductor 
device being attached to the socket, and the lead parts 
and the external connection terminals being connected, 
the lead parts being connected to the mounting board. 
Since the semiconductor device can be attached to the 

25 mounting board using the socket the semiconductor 
device can easily be attached and detached. Thus, for 
example, if a situation takes place in which the mounted 
semiconductor device is required to be replaced by new 
one, the replacement process can easily be carried out. 

30 Also, the lead parts provided to the socket are arranged 
to the side portions of the thereof to which the semicon- 
ductor device is attached. Further, the external connec- 
tion terminals of the semiconductor device are exposed 
from the side surfaces of the sealing resin. Hence, the 

35 lead parts and the external connection terminals face 
each other in the attached state, and can thus be con- 
nected without extending the lead parts. As a result, the 
structure of the socket can be simplified. 

There is also provided a mounting arrangement for 

40 mounting the above semiconductor device a mounting 
board, characterized by comprising: bumps arranged to 
the protruding terminals for forming the external con- 
nection terminals, the semiconductor device being con- 
nected to the mounting board through the bumps. 

45 Hence the semiconductor device can be mounted in the 
same manner as the BGA (Ball Grid Array). Hence, the 
mounting performance can be improved and an 
increased number of pins can be employed. 

There is also provided a mounting arrangement for 

so mounting the semiconductor device as claimed in any of 
claims 59 to 64 on a mounting board, characterized by 
comprising: a mounting member including connection 
pins that are flexibly deformable and are located in posi- 
tions corresponding to those of the external connection 

55 terminals, and a positioning member positioning the 
connection pins, upper ends of the connection pins 
being connected to the external connection terminals of 
the semiconductor device, and lower ends thereof being 



11 



21 



EP 0 853 337 A1 



22 



connected to the mounting board. Hence, the connec- 
tion pins are interposed between the externa) connec- 
tion terminals and the mounting board. The connection 
pins are flexible, and are capable of absorbing stress 
due to a difference in thermal expansion coefficient 
between the semiconductor device and the mounting 
board during a thermal process. Hence, the connec- 
tions between the external connection terminals and the 
mounting board can definitely be maintained irrespec- 
tive of the stress, so that the reliability of mounting can 
be improved. The connection pins are positioned by the 
positioning member so as to be located in positions cor- 
responding to those of the external connection termi- 
nals. Hence, it is not required to position the individual 
connection pins and the external connection terminals 
or the mounting board, so that the mounting operation 
can easily be carried out 

There is also provided a semiconductor device 
characterized by comprising: a semiconductor device 
main body having a semiconductor element having a 
surface on which protruding electrodes are directly 
formed, and a resin layer which is formed on the surface 
of the semiconductor element and seals the protruding 
electrodes except for ends thereof; an irrterposer to 
which the semiconductor device main body is attached, 
a wiring pattern to which the semiconductor device main 
body is connected being formed on a base member of 
the irrterposer; an anisotropic conductive film which has 
an adhesiveness and a conductivity in a pressed direc- 
tion and is interposed between the semiconductor 
device main body and the irrterposer, the anisotropic 
conductive film fixing the semiconductor device main 
body to the irrterposer and electrically connecting them; 
and external connection terminals which are connected 
to the wiring pattern through holes formed in the base 
member and are arranged on a surface of the semicon- 
ductor device main body opposite to the surface on 
which the protruding electrodes are provided. Thus, the 
resin layer protects the semiconductor element and the 
protruding electrodes, and also functions as an under fill 
resin. Further, the semiconductor device main body is 
attached to the irrterposer, and the wiring pattern is 
formed on the base member. Hence, the wiring pattern 
can arbitrarily be formed on the base member. The 
external connection terminals are connected to the wir- 
ing pattern via the holes formed in the base member. 
Since the wiring pattern can arbitrarily be set, the exter- 
nal connection terminals can be determined independ- 
ently of the positions of the protruding electrodes 
provided on the semiconductor device main body. 
Hence, the degree of freedom in layout of the external 
connection terminals can be increased. Further, since 
the anisotropic conductive film has an adhesiveness 
and a conductivity in the pressing direction, the semi- 
conductor device main body and the irrterposer can be 
connected by the anisotropic terminals. The adhesive- 
ness of the anisotropic conductive film mechanically 
bonds the semiconductor device main body and the 



irrterposer, and the anisotropic conductivity electrically 
bonds (connects) them. As described above, the aniso- 
tropic conductive film has both the adhesiveness and 
the conductivity, it is possible to reduce the number of 

5 components and the number of assembly steps, as 
compared to an arrangement in which the adhesive- 
ness and the conductivity are implemented by respec- 
tive members. Further, the anisotropic conductive film 
has flexibility, and is provided between the semiconduc- 

10 tor device main body and the irrterposer. Hence, the ani- 
sotropic conductive film functions as a buffer film. 
Hence, the anisotropic conductive film is capable of 
relaxing stress generated between the semiconductor 
device main body and the interposer. 

is The semiconductor device may be configured so 
that an arrangement pitch for the protruding electrodes 
provided on the semiconductor device main body is 
equal to that for the external connection terminals pro- 
vided on the interposer. Hence, the size of the inter- 

20 poser can be reduced, and the semiconductor device 
can be down sized. 

The semiconductor device may be configured so 
that an arrangement pitch for the external connection 
terminals provided on the interposer is greater than that 

25 for the protruding electrodes provided on the semicon- 
ductor device. Hence, the degree of freedom in routing 
the wiring pattern on the interposer can be improved. 

The semiconductor device may be configured so 
that there is provided an insulating member which is 

30 provided on the irrterposer and has holes located in 
positions facing the protruding electrodes. Hence, the 
pressing pressure applied when the semiconductor 
device main body is attached to the interposer concen- 
trates on the holes. Thus, the conductivity at the holes 

35 can be enhanced, and thus the semiconductor device 
main body and the interposer can definitely be con- 
nected. 

The semiconductor device may be configured so 
that the interposer comprises a TAB (Tape Automated 

40 Bonding) tape. The TAB tape is available as a compo- 
nent of the semiconductor devices at low cost Hence, 
the use of the TAB tape contributes to reducing the cost. 

There is also provided a method for fabricating a 
semiconductor device, characterized by comprising: a 

45 semiconductor device main body forming step of form- 
ing a semiconductor device main body having a semi- 
conductor element having a surface on which 
protruding electrodes are directly formed, and a resin 
layer which is formed on the surface of the semiconduc- 

so tor element and seals the protruding electrodes except 
for ends thereof; an interposer forming step of forming 
an interposer to which the semiconductor device main 
body is attached, a wiring pattern to which the semicon- 
ductor device main body is connected being formed on 

55 a base member of the irrterposer; a bonding step of 
bonding the semiconductor device main body and the 
interposer by an anisotropic conductive film which has 
an adhesiveness and a conductivity in a pressed direc- 
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tion, the anisotropic conductive film fixing the semicon- 
ductor device main body to the interposer and 
electrically connecting them; and an external connec- 
tion terminal forming step of forming external connec- 
tion terminals which are connected to the wiring pattern 
through holes formed in the base member and are 
arranged on a surface of the semiconductor device 
main body opposite to the surface on which the protrud- 
ing electrodes are provided. Since the resin layer is pro- 
vided to the surface of the semiconductor device main 
body so that the ends thereof remain, the resin layer 
protects the semiconductor element and the protruding 
electrodes, and functions as an under fill resin. The 
semiconductor device main body is attached to the 
interposer, and the wiring pattern to which the semicon- 
ductor device main body is connected is formed on the 
base member. Hence, the wiring pattern can arbitrarily 
be formed on the base member. The external connec- 
tion terminals are connected to the wiring pattern via 
the holes formed in the base member. Since the wiring 
pattern can arbitrarily be set, the external connection 
terminals can be determined independently of the posi- 
tions of the protruding electrodes provided on the semi- 
conductor device main body. Hence, the degree of 
freedom in layout of the external connection terminals 
can be increased. Further, since the anisotropic con- 
ductive film has an adhesiveness and a conductivity in 
the pressing direction, the semiconductor device main 
body and the interposer can be connected by the aniso- 
tropic terminals. The adhesiveness of the anisotropic 
conductive film mechanically bonds the semiconductor 
device main body and the interposer, and the aniso- 
tropic conductivity electrically bonds (connects) them. 
As described above, the anisotropic conductive film has 
both the adhesiveness and the conductivity, it is possi- 
ble to reduce the number of components and the 
number of assembly steps, as compared to an arrange- 
ment in which the adhesiveness and the conductivity 
are implemented by respective members. Further, the 
anisotropic conductive film has flexibility, and is pro- 
vided between the semiconductor device main body 
and the interposer. Hence, the anisotropic conductive 
film functions as a buffer film. Hence, the anisotropic 
conductive film is capable of relaxing stress generated 
between the semiconductor device main body and the 
interposer. 

There is also provided a semiconductor device 
comprising: a semiconductor device main body having 
a semiconductor element having a surface on which 
protruding electrodes are directly formed, and a resin 
layer which is formed on the surface of the semiconduc- 
tor element and seals the protruding electrodes except 
for ends thereof; an interposer to which the semicon- 
ductor device main body is attached, a wiring pattern to 
which the semiconductor device main body is con- 
nected being formed on a base member of the inter- 
poser; an adhesive which is provided between the 
semiconductor device main body and the interposer 



and which bonds the semiconductor device main body 
to the interposer; a conductive member which electri- 
cally connects the semiconductor device main body and 
the interposer; and external connection terminals which 

5 are connected to the wiring pattern through holes 
formed in the base member and are arranged on a sur- 
face of the semiconductor device main body opposite to 
the surface on which the protruding electrodes are pro- 
vided. Since the resin layer is provided to the surface of 

w the semiconductor device main body so that the ends 
thereof remain, the resin layer protects the semiconduc- 
tor element and the protruding electrodes, and functions 
as an under fill resin. The semiconductor device main 
body is attached to the interposer, and the wiring pat- 

75 tern to which the semiconductor device main body is 
connected is formed on the base member. Hence, the 
wiring pattern can arbitrarily be formed on the base 
member. The external connection terminals are con- 
nected to the wiring pattern via the holes formed in the 

20 base member. Since the wiring pattern can arbitrarily be 
set, the external connection terminals can be deter- 
mined independently of the positions of the protruding 
electrodes provided on the semiconductor device main 
body Hence, the degree of freedom in layout of the 

2s external connection terminals can be increased. Fur- 
ther, the adhesive mechanically bonds the semiconduc- 
tor device main body and the interposer, and the 
conductive member electrically bonds (connects) the 
semiconductor device main body and the interposer. As 

30 described above, the mechanical bonding and electrical 
bonding can separately be implemented by the respec- 
tive members, so that substances respectively optimal 
to implementation of the functions (the mechanical 
bonding function and electrical bonding function) can be 

35 selected. Hence, the mechanical and electrical connec- 
tions between the semiconductor device main body and 
the interposer can definitely be realized, and the reliabil- 
ity of the semiconductor device can be improved. 

The adhesive has a given flexibility after it is hard- 

40 ened, and is provided between the semiconductor 
device main body and the interposer. Hence, the adhe- 
sive functions as a buffer film, and relaxes stress gener- 
ated between the semiconductor device main body and 
the interposer. 

45 The semiconductor device may be configured so 
that the conductive member is a conductive paste. 
Hence, a conductive member can be provided merely 
by coating the protruding electrodes or the wiring pat- 
tern of the interposer with the conductive paste. Thus, 

so the work of assembling the semiconductor device can 
easily be performed. The conductive paste can be 
coated by a known transfer method or printing method, 
so that the conductive member can efficiently be pro- 
vided. 

55 The semiconductor device may be configured so 
that the conductive member comprises stud bumps. 
Hence, the protruding electrodes of the semiconductor 
element and the wiring pattern of the interposer can be 
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connected through the stud bumps, so that electrical 
connections can definitely be made. 

The semiconductor device may be configured so 
that the conductive member comprises flying leads, 
which are integrally formed with the wiring pattern and s 
bypasses the adhesive so as to be connected to the 
protruding electrodes. Hence, there is no adhesive pro- 
vided to the contacts between the flying leads and the 
protruding electrodes, and the reliability thereof can be 
improved. The flying leads have a spring performance, 10 
and thus the flying leads are pressed against the pro- 
truding electrodes due to the spring function. This also 
improves the reliability of the electrical contacts 
between the flying leads and the protruding electrodes. 

The semiconductor device may be configured so 15 
that connections between the protruding electrodes and 
the flying leads are sealed by resin. Hence, rt is possible 
to prevent the flying leads from being deformed due to 
external force and to thus improve the reliability of the 
semiconductor device. 20 

The semiconductor device may be configured so 
that the conductive member comprises: connection pins 
that are flexibly deformabte and are located in positions 
corresponding to those of the protruding electrodes; 
and a positioning member positioning the connection 25 
pins, upper ends of the connection pins being con- 
nected to the protruding electrodes of the semiconduc- 
tor device, and lower ends thereof being connected to 
the external connection terminals. Since the connection 
pins are flexible, even if stress is generated between the 30 
semiconductor device main body and the interposer 
due to a difference in thermal expansion coefficient 
therebetween, the stress will be absorbed by the con- 
nection pins. Hence, the connections between the 
external connection terminals and the protruding elec- 35 
trodes can definitely be maintained. Further, the con- 
nection pins are positioned by the positioning member 
so as to be located in positions corresponding to those 
of the protruding electrodes. Thus, it is not required to 
perform the positioning between the individual connec- 40 
tion pins and the protruding electrodes or external con- 
nection terminals, so that the mounting work can easily 
be conducted. 

The semiconductor device may be configured so 
that the positioning member is formed of a flexible mem- 45 
ber. Thus, even if the connection pins are deformed, the 
positioning member is capable of following the above 
deformation and thus absorbing stress generated 
between the semiconductor device main body and the 
interposer. so 

There is also provided a method for fabricating a 
semiconductor device, characterized by comprising: a 
semiconductor device main body forming step of form- 
ing a semiconductor device main body having a semi- 
conductor element having a surface on which 55 
protruding electrodes are directly formed, and a resin 
layer which is formed on the surface of the semiconduc- 
tor element and seals the protruding electrodes except 
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for ends thereof; an interposer forming step of forming 
an interposer to which the semiconductor device main 
body is attached, a wiring pattern to which the semicon- 
ductor device main body is connected being formed on 
a base member of the interposer; a conductive member 
arranging step of arranging a conductive member to at 
least one of the semiconductor device main body and 
the interposer; a bonding step of bonding the semicon- 
ductor device main body and the interposer by an adhe- 
sive and connecting them electrically; and an external 
connection terminal forming step of forming external 
connection terminals which are connected to the wiring 
pattern through holes formed in the base member and 
are arranged on a surface of the semiconductor device 
main body opposite to the surface on which the protrud- 
ing electrodes are provided. Since the resin layer is pro- 
vided to the surface of the semiconductor device main 
body so that the ends thereof remain, the resin layer 
protects the semiconductor element and the protruding 
electrodes, and functions as an under fill resin. The 
semiconductor device main body is attached to the 
interposer, and the wiring pattern to which the semicon- 
ductor device main body is connected is formed on the 
base member. Hence, the wiring pattern can arbitrarily 
be formed on the base member. The external connec- 
tion terminals are connected to the wiring pattern via 
the holes formed in the base member. Since the wiring 
pattern can arbitrarily be set. the external connection 
terminals can be determined independently of the posi- 
tions of the protruding electrodes provided on the semi- 
conductor device main body. Hence, the degree of 
freedom in layout of the external connection terminals 
can be increased. Further, the adhesive mechanically 
bonds the semiconductor device main body and the 
interposer, and the conductive member electrically 
bonds (connects) the semiconductor device main body 
and the interposer. As described above, the mechanical 
bonding and electrical bonding can separately be imple- 
mented by the respective members, so that substances 
respectively optimal to implementation of the functions 
(the mechanical bonding function and electrical bonding 
function) can be selected. Hence, the mechanical and 
electrical connections between the semiconductor 
device main body and the interposer can definitely be 
realized, and the reliability of the semiconductor device 
can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram of a resin sealing step of a 
method for fabricating a semiconductor device accord- 
ing to a first embodiment of the present invention and a 
mold for fabricating a semiconductor device according 
to the first embodiment of the present invention. Figs. 
1 A - 1C are diagrams showing a conventional semicon- 
ductor device and its fabrication method. 

Fig. 2 is a diagram showing the resin sealing step in 
the method for fabricating the semiconductor device 
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according to the f irst embodiment of the present inven- 
tion. 

Fig. 3 is another diagram showing the resin sealing 
step in the method for fabricating the semiconductor 
device according to the first embodiment of the present 
invention. 

Fig. 4 is yet another diagram showing the resin 
sealing step in the method for fabricating the semicon- 
ductor device according to the first embodiment of the 
present invention. 

Fig. 5 is a further diagram showing the resin sealing 
step in the method for fabricating the semiconductor 
device according to the first embodiment of the present 
invention. 

Fig. 6 is a diagram showing a protruding electrode 
exposing step in the method for fabricating the semicon- 
ductor device according to the first embodiment of the 
present invention, wherein (A) shows a substrate 
observed immediately after the resin sealing step is 
completed, and (B) is a diagram of an enlarged view of 
a part indicated by arrow A in (A). 

Fig. 7 is another diagram showing the protruding 
electrode exposing step in the method for fabricating the 
semiconductor device according to the first embodiment 
of the present invention, wherein (A) shows the sub- 
strate observed when a film is flaking off, and (B) is a 
diagram of an enlarged view of a part indicated by arrow 
B in (B). 

Fig. 8 is a diagram showing a separating step in the 
method for fabricating the semiconductor device 
according to the first embodiment of the present inven- 
tion. 

Fig. 9 is a diagram showing a semiconductor device 
according to the first embodiment of the present inven- 
tion. 

Fig. 10 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a second 
embodiment of the present invention and a mold for fab- 
ricating a semiconductor device according to a second 
embodiment of the present invention. 

Fig. 1 1 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a third embod- 
iment of the present invention. 

Fig. 12 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fourth 
embodiment of the present invention. 

Rg. 13 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fifth embodi- 
ment of the present invention. 

Rg. 14 is another diagram showing a method for 
fabricating a semiconductor device according to a third 
embodiment of the present invention. 

Rg. 15 is a diagram showing an arrangement in 
which a sheet resin is used as the sealing resin. 

Rg. 16 is a diagram showing an arrangement in 
which potting is used as a means for supplying the seal- 
ing resin. 

Rg. 17 is a diagram showing an arrangement in 



which the sealing resin is provided to the film. 

Rg. 18 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixth embod- 
iment of the present invention. 

5 Rg. 1 9 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a seventh 
embodiment of the present invention, wherein (A) 
shows a substrate observed immediately after the resin 
sealing step is completed, and (B) is a diagram of an 

10 enlarged view of a part indicated by arrow C in (C). 

Rg. 20 is another diagram showing the method for 
fabricating a semiconductor device according to the 
seventh embodiment of the present invention, wherein 
(A) shows the substrate observed when the film is f lak- 

15 ing off, and (B) is a diagram of an enlarged view of a 
part indicated by arrow D in (B). 

Rg. 21 is yet another diagram showing the method 
for fabricating a semiconductor device according to the 
seventh embodiment of the present invention. 

20 Rg. 22 is a diagram showing a mold for fabricating 
a semiconductor device according to a third embodi- 
ment of the present invention. 

Rg. 23 is a diagram showing a mold for fabricating 
a semiconductor device according to a fourth embodi- 
es ment of the present invention. 

Rg. 24 is a diagram showing a mold for fabricating 
a semiconductor device according to a f ifth embodiment 
of the present invention. 

Rg. 25 is a diagram showing a mold for fabricating 

so a semiconductor device according to a sixth embodi- 
ment of the present invention. 

Rg. 26 is a diagram showing a semiconductor 
device according to a second embodiment of the 
present invention. 

35 Rg. 27 is a diagram showing a semiconductor 
device according to a third embodiment of the present 
invention. 

Rg. 28 is a diagram showing a method for fabricat- 
ing a semiconductor device according to an eighth 
40 embodiment of the present invention. 

Rg. 29 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a ninth embod- 
iment of the present invention. 

Rg. 30 is a diagram showing a method for fabricat- 
es ing a semiconductor device according to a tenth second 
embodiment of the present invention. 

Rg. 31 is a diagram showing a method for fabricat- 
ing a semiconductor device according to an eleventh 
embodiment of the present invention. 
so Rg. 32 is a diagram (part 1) showing a method for 
fabricating a semiconductor device according to a 
tweffth embodiment of the present invention. 

Rg. 33 is another diagram (part 2) showing the 
method for fabricating a semiconductor device accord- 
55 ing to the twelfth embodiment of the present invention. 
Rg. 34 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a thirteenth 
embodiment of the present invention. 
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Fig. 35 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fourteenth 
embodiment of the present invention. 

Fig. 36 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fifteenth 
embodiment of the present invention. 

Fig. 37 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixteenth 
embodiment of the present invention. 

Fig. 38 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a seventeenth 
embodiment of the present invention. 

Fig. 39 is a diagram showing a method for fabricat- 
ing a semiconductor device according to an eighteenth 
embodiment of the present invention. 

Fig. 40 is a diagram of an enlarged view of a sub- 
strate used in Fig. 39. 

Fig. 41 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a nineteenth 
embodiment of the present invention. 

Fig. 42 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twentieth 
embodiment of the present invention. 

Fig. 43 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty first 
embodiment of the present invention. 

Fig. 44 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty sec- 
ond embodiment of the present invention. 

Fig. 45 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty third 
embodiment of the present invention. 

Fig. 46 is a diagram showing a semiconductor 
device in which positioning grooves are formed. 

Fig. 47 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty fourth 
embodiment of the present invention. 

Fig. 48 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty f ifth 
embodiment of the present invention. 

Fig. 49 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty sixth 
embodiment of the present invention. 

Fig. 50 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty sev- 
enth embodiment of the present invention. 

Fig. 51 is a diagram showing a conventional bump 
structure. 

Fig. 52 is a diagram showing a method for mounting 
a semiconductor device according to a first embodiment 
of the present invention. 

Fig. 53 is a diagram showing a method for mounting 
a semiconductor device according to a second embodi- 
ment of the present invention. 

Fig. 54 is a diagram showing a method for mounting 
a semiconductor device according to a third embodi- 
ment of the present invention. 

Fig. 55 is a diagram showing a method for mounting 



a semiconductor device according to a fourth embodi- 
ment of the present invention. 

Rg. 56 is a diagram showing a method for mounting 
a semiconductor device according to a fifth embodiment 
s of the present invention. 

Rg. 57 is a diagram showing a method for mounting 
a semiconductor device according to a sixth embodi- 
ment of the present invention. 

Fig. 58 is a diagram showing a method for mounting 
10 a semiconductor device according to a seventh embod- 
iment of the present invention. 

Fig. 59 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a twenty eighth 
embodiment of the present invention. 
75 Rg. 60 is a diagram (part 1) showing a method for 
fabricating a semiconductor device according to a 
twenty ninth embodiment of the present invention. 

Rg. 61 is another diagram (part 2) showing the 
method for fabricating a semiconductor device accord - 
20 ing to the twenty ninth embodiment of the present inven- 
tion. 

Rg. 62 is yet another diagram (part 3) showing the 
method for fabricating a semiconductor device accord- 
ing to the twenty ninth embodiment of the present inven- 
ts tion. 

Rg. 63 is a diagram showing a semiconductor 
device according to a fourth embodiment of the present 
invention. 

Rg. 64 is a diagram showing a method for mounting 
30 a semiconductor device according to an eighth embodi- 
ment of the present invention. 

Rg. 65 is a diagram showing a method for mounting 
a semiconductor device according to a ninth embodi- 
ment of the present invention. 
35 Rg. 66 is a diagram showing a method for mounting 
a semiconductor device according to a tenth embodi- 
ment of the present invention. 

Rg. 67 is a diagram showing a method for mounting 
a semiconductor device according to an eleventh 
40 embodiment of the present invention. 

Rg. 68 is a diagram (part 1) showing another 
method for mounting a semiconductor device. 

Rg. 69 is a diagram (part 2) showing another 
method for mounting a semiconductor device. 
45 Rg. 70 is a diagram (part 3) showing another 
method for mounting a semiconductor device. 

Rg. 71 is a diagram showing another semiconduc- 
tor device. 

Rg. 72 is a diagram (part 1) showing yet another 
so method for mounting a semiconductor device. 

Rg. 73 is a diagram (part 2) showing yet another 
method for mounting a semiconductor device. 

Rg. 74 is a diagram (part 3) showing yet another 
method for mounting a semiconductor device. 
55 Rg. 75 is a diagram (part 4) showing yet another 
method for mounting a semiconductor device. 

Rg. 76 is a diagram showing a variation of the mold 
for fabricating a semiconductor device according to the 
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sixth embodiment of the present invention. 

Rg. 77 is a diagram showing another variation of 
the mold for fabricating a semiconductor device accord- 
ing to the sixth embodiment of the present invention. 

Rg. 78 is a diagram showing a semiconductor 
device according to a thirtieth embodiment of the 
present invention. 

Rg. 79 is a diagram (part 1) showing a method for 
fabricating the semiconductor device according to the 
thirtieth embodiment of the present invention. 

Fig. 80 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
thirtieth embodiment of the present invention. 

Fig. 81 is a diagram showing a semiconductor 
device according to a thirty first embodiment of the 
present invention. 

Rg. 82 is a diagram (part 1) showing a method for 
fabricating the semiconductor device according to the 
thirty first embodiment of the present invention. 

Rg. 83 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
thirty first embodiment of the present invention. 

Rg. 84 is a diagram showing a semiconductor 
device according to a thirty second embodiment of the 
present invention. 

Fig. 85 is a diagram showing a semiconductor 
device according to a thirty third embodiment of the 
present invention. 

Rg. 86 is a diagram showing a semiconductor 
device according to a thirty fourth embodiment of the 
present invention. 

Fig. 87 is a diagram showing an excess resin 
removing mechanism. 

Rg. 88 is a diagram showing a semiconductor 
device according to a thirty fifth embodiment of the 
present invention. 

Rg. 89 is a diagram (part 1) showing a method for 
fabricating the semiconductor device according to the 
thirty fifth embodiment of the present invention. 

Fig. 90 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
thirty fifth embodiment of the present invention. 

Fig. 91 is a diagram showing a semiconductor 
device and its fabrication method according to a thirty 
sixth embodiment of the present invention. 

Fig. 92 is a diagram showing a semiconductor 
device and its fabrication method according to a thirty 
seventh embodiment of the present invention. 

Fig. 93 is a diagram showing a semiconductor 
device and its fabrication method according to a thirty 
eighth embodiment of the present invention. 

Rg. 94 is a diagram showing a semiconductor 
device and its fabrication method according to a thirty 
ninth embodiment of the present invention. 

Fig. 95 is a diagram showing a semiconductor 
device and its fabrication method according to a fortieth 
embodiment of the present invention. 

Rg. 96 is a diagram showing a semiconductor 



device and its fabrication method according to a forty 
first embodiment of the present invention. 

Rg. 97 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
5 second embodiment of the present invention. 

Rg. 98 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
third embodiment of the present invention. 

Rg. 99 is a diagram showing a semiconductor 
w device and its fabrication method according to a forty 
fourth embodiment of the present invention. 

Rg. 100 is a diagram showing a semiconductor 
device and 'tis fabrication method according to a forty 
fifth embodiment of the present invention. 
is Rg. 101 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
sixth embodiment of the present invention. 

Rg. 102 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
20 seventh embodiment of the present invention. 

Rg. 103 is a diagram showing another embodiment 
of a wiring board (part 1). 

Rg. 104 is a diagram showing yet another embodi- 
ment of a wiring board (part 2). 
25 Rg. 105 is a diagram showing a further embodi- 
ment of a wiring board (part 3). 

Rg. 106 is a diagram showing a still further embod- 
iment of a wiring board (part 4). 

Rg. 107 is a diagram showing yet another embodi- 
30 ment of a wiring board (part 5). 

Rg. 108 is a diagram showing another embodiment 
of a wiring board (part 6). 

Rg. 109 is a diagram showing a further embodi- 
ment of a wiring board (part 7. 
35 Rg. 1 10 is a diagram showing a variation of the wir- 
ing board shown in Fig. 106. 

Rg. 111 is a diagram showing a semiconductor 
device according to a forty eighth embodiment of the 
present invention. 
40 Rg. 1 1 2 is a diagram (part 1 ) showing a method for 
fabricating the semiconductor device according to the 
forty eighth embodiment of the present invention. 

Rg. 1 13 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
45 forty eighth embodiment of the present invention. 

Rg. 114 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
ninth embodiment of the present invention. 

Rg. 115 is a diagram showing a semiconductor 
so device and its fabrication method according to a fiftieth 
embodiment of the present invention. 

Rg. 116 is a diagram showing semiconductor 
devices according to fifty first through fifty third embodi- 
ments of the present invention. 
55 Rg. 1 1 7 is a diagram showing various semiconduc- 
tor devices to which mechanical bumps are applied. 

Rg. 118 is a diagram showing a semiconductor 
device according to a fifth fourth embodiment of the 
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present invention. 

Fig. 1 19 is a diagram {part 1) showing a method for 
fabricating the semiconductor device according to the 
fifty fourth embodiment of the present invention. 

Fig. 120 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
fifty fourth embodiment of the present invention. 

Fig. 121 is a diagram (part 3) showing a method for 
fabricating the semiconductor device according to the 
fifty fourth embodiment of the present invention. 

Fig. 122 is a diagram (part 4) showing a method for 
fabricating the semiconductor device according to the 
fifty fourth embodiment of the present invention. 

Fig. 123 is a diagram showing a semiconductor 
device according to a fifty fifth embodiment of the 
present invention. 

Fig. 124 is a diagram showing a semiconductor 
device according to a fifty sixth embodiment of the 
present invention. 

Fig. 125 is a diagram showing a semiconductor 
device according to a fifty seventh embodiment of the 
present invention. 

Fig. 126 is a diagram (part 1) showing a method for 
fabricating the semiconductor device according to the 
fifty fifth embodiment of the present invention. 

Fig. 127 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
fifty fifth embodiment of the present invention. 

Fig. 128 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty 
fourth embodiment of the present invention. 

Fig. 129 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty fifth 
embodiment of the present invention. 

Fig. 130 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty 
sixth embodiment of the present invention. 

Fig. 131 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty 
seventh embodiment of the present invention. 

Fig. 132 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty 
eighth embodiment of the present invention. 

Fig. 133 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a fifty 
ninth embodiment of the present invention. 

Fig. 134 is a diagram showing a mounting arrange- 
ment for a semiconductor device according to a sixtieth 
embodiment of the present invention. 

Fig. 135 is a diagram showing a semiconductor 
device according to a fifth seventh embodiment of the 
present invention. 

Fig. 136 is a diagram (part 1) showing a method for 
fabricating a semiconductor device according to a fifty 
sixth embodiment of the present invention. 

Fig. 137 is a diagram (part 2) showing a method for 
fabricating the semiconductor device according to the 
fifty sixth embodiment of the present invention. 



Fig. 1 38 is a diagram (part 3) showing a method for 
fabricating the semiconductor device according to the 
fifty sixth embodiment of the present invention. 

Fig. 1 39 is a diagram (part 4) showing a method for 
5 fabricating the semiconductor device according to the 
fifty sixth embodiment of the present invention. 

Fig. 140 is a diagram (part 5) showing a method for 
fabricating the semiconductor device according to the 
fifty sixth embodiment of the present invention. 
10 Fig. 1 41 is a diagram (part 6) showing a method for 
fabricating the semiconductor device according to the 
fifty sixth embodiment of the present invention. 

Fig. 142 is a diagram showing a semiconductor 
device according to a fifty ninth embodiment of the 
is present invention. 

Fig. 143 is a diagram showing a semiconductor 
device according to a sixtieth embodiment of the 
present invention. 

Fig. 144 is a diagram showing a semiconductor 
20 device according to a sixty first embodiment of the 
present invention. 

Fig. 145 is a diagram showing a semiconductor 
device according to a sixty second embodiment of the 
present invention. 
25 Fig. 146 is a diagram showing a semiconductor 
device according to a sixty third embodiment of the 
present invention. 

Ftg. 147 is a diagram showing a semiconductor 
device according to a sixty fourth embodiment of the 
30 present invention. 

Fig. 1 48 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fifty seventh 
embodiment of the present invention. 

Fig. 149 is a diagram showing a semiconductor 
35 device according to a sixty fifth embodiment of the 
present invention. 

Fig. 150 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fifty eighth 
embodiment of the present invention (part 1). 
40 Fig. 151 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the fifty eighth 
embodiment of the present invention (part 2). 

Fig. 152 is a diagram showing a semiconductor 
device according to a sixty sixth embodiment of the 
45 present invention. 

Fig. 153 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a fifty ninth 
embodiment of the present invention. 

Fig. 154 is a diagram showing a semiconductor 
so device according to a sixty seventh embodiment of the 
present invention. 

Fig. 155 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixtieth 
embodiment of the present invention (part 1). 
55 Fig. 156 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixtieth 
embodiment of the present invention (part 2). 

Fig. 157 is a diagram showing the method for fabri- 
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eating a semiconductor device according to the sixtieth 
embodiment of the present invention (part 3). 

Fig. 158 is a diagram showing a semiconductor 
device according to a sixty eighth embodiment of the 
present invention. 

Fig. 159 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty first 
embodiment of the present invention. 

Fig. 160 is a diagram showing a semiconductor 
device according to a sixty ninth embodiment of the 
present invention. 

Fig. 161 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty second 
embodiment of the present invention (part 1). 

Rg. 162 is a diagram showing the method lor fabri- 
cating a semiconductor device according to the sixty 
second embodiment of the present invention (part 2). 

Fig. 163 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
second of the present invention (part 3). 

Rg. 164 is a diagram showing a semiconductor 
device according to a seventieth embodiment of the 
present invention. 

Rg. 165 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty third 
embodiment of the present invention. 

Rg. 166 is a diagram showing a semiconductor 
device according to a seventy first embodiment of the 
present invention. 

Rg. 167 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty fourth 
embodiment of the present invention (part 1). 

Rg. 168 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fourth embodiment of the present invention (part 2). 

Rg. 169 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fourth of the present invention (part 3). 

Rg. 1 70 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fourth embodiment of the present invention (part 4). 

Rg. 171 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fourth of the present invention (part 5). 

Rg. 172 is a diagram showing a semiconductor 
device according to a seventy second embodiment of 
the present invention. 

Rg. 1 73 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty fifth 
embodiment of the present invention (part 1). 

Rg. 1 74 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fifth embodiment of the present invention (part 2). 

Rg. 175 is a diagram showing the method for fabri- 
cating a semiconductor device according to the sixty 
fifth of the present invention (part 3). 

Rg. 176 is a diagram showing a semiconductor 
device according to a seventy third embodiment of the 



present invention. 

Rg. 1 77 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a sixty sixth 
embodiment of the present invention. 

5 

BEST MODES CARRYING OUT THE INVENTION 

A description will be given, with reference to the 
accompanying drawings, of embodiments of the present 

w invention. 

Rgs. 1 through 8 show a method for fabricating a 
semiconductor device according to a first embodiment 
of the present invention in accordance with a production 
sequence. Fig. 9 shows a semiconductor device 10 fab- 

is ricated by the fabrication method according to the first 
embodiment of the present invention. 

Rrst, referring to parts (A) and (B) of Rg. 9, a 
description will be given of the semiconductor device 10 
fabricated by the fabrication method shown in Figs. 1 

20 through 8 according to the first embodiment of the 
present invention. The semiconductor device 10 has a 
very simple structure, which is generally made up of a 
semiconductor element 11, bumps 12 serving as pro- 
truding electrodes, and a resin layer 13. 

25 The semiconductor element 11 (semiconductor 
chip) has a semiconductor substrate on which elec- 
tronic circuits are formed. A large number of bumps 12 
are arranged on a mount surface of the semiconductor 
substrate. The bumps 12 are provided by, for example, 

30 arranging semiconductor balls on the mount surface by 
a transfer method, and function as external connection 
electrodes. In the present embodiment, the bumps 12 
are provided directly on electrode pads (not shown) 
formed on the semiconductor element 11. 

35 The resin layer 1 3 (indicated by a pear-skin illustra- 
tion) is formed of, for example, thermosetting resin such 
as polyimide and epoxy resin (PPS, PEK, PES and ther- 
moplastic resin such as heat-resistant liquid crystal 
resin), and is provided on the whole bump formation 

40 surface of the semiconductor element 11. Hence, the 
bumps 12 ananged on the semiconductor element 11 
are sealed by the resin layer 13 so that ends of the 
bumps 12 are exposed from the resin layer 13. That is, 
the resin layer 13 is provided to the semiconductor ele- 

45 ment 1 1 so as to seal the bumps 1 2 except for the ends 
thereof. 

The semiconductor device 10 having the above 
structure has a chip-size package structure in which the 
whole size thereof is approximately equal to the size of 
so the semiconductor chip 11. Hence, the semiconductor 
10 sufficiently meets a recent requirement for down siz- 
ing. 

As described above, the semiconductor device 10 
has the resin layer 13 which is provided on the semicon- 
55 ductor element 1 1 and seals the bumps 12 so that the 
ends thereof are exposed. Hence, the bumps 12 which 
are liable to take scratches are protected by the resin 
layer 13, which thus has the same function as the under 
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fill resin 6 conventionally used (see Fig. 78). 

That is, it is possible to prevent occurrence of a 
break of the bonded portions between the semiconduc- 
tor element 11, the bumps 12, a mount board 14, the 
bumps 12 and connection electrodes 1 5 and a break of s 
the bonded portions between the bumps 12 and the 
semiconductor element 1 1 . 

Fig. 9(B) is a diagram for explaining a method for 
mounting the semiconductor device 10 on the mount 
board 1 4. The connection electrodes 1 5 formed on the 10 
mount board 14 and the bumps 12 are positioned in 
order to mount the semiconductor device 10 on the 
mount board 14. 

Before the above mounting process, the resin layer 
13 are provided beforehand to the semiconductor ele- is 
ment 1 1 of the semiconductor device 10. Hence, it is not 
necessary to fill the space between the semiconductor 
element 1 1 and the mount board 14 with the under fill 
resin in the step of mounting the semiconductor device 
10 on the mount board 14. Hence, the mounting proc- 20 
ess can be performed easily. 

In the mounting process, a heat process is exe- 
cuted in order to bond the solder bumps 12 to the con- 
nection electrodes 15. The bumps 12 provided to the 
semiconductor element 1 1 are protected by the resin 25 
layer 13. Hence, even if a difference in thermal expan- 
sion between the semiconductor element 1 1 and the 
mount board 1 4 occurs, the mounting process can defi- 
nitely be earned out. 

Even if heat is applied after the semiconductor 30 
device 1 0 is mounted on the mount board 1 4 and a ther- 
mal expansion difference occurs, the bumps 12 can def- 
initely be retained by the resin layer 13 and can thus be 
prevented from flaking off the connection electrodes 15. 
Hence, the reliability of mounting the semiconductor 35 
device 10 can be improved. 

A description will be given, with reference to Figs. 2 
through 9. of the method for fabricating the semiconduc- 
tor device 1 0 (a fabrication method according to the first 
embodiment of the present invention. 40 

The semiconductor device 10 can be fabricated by 
a fabrication process which is generally made up of a 
semiconductor element forming step, a bump formation 
step, a resin sealing step, a protruding electrodes expo- 
sure step, and a mold detaching step. The semiconduc- 45 
tor element forming step is directed to forming a circuit 
on the substrate by using the eximer laser technique or 
the like. The bump formation step is directed to forming 
the bumps 12 on the surface of the semiconductor ele- 
ment 1 1 on which a circuit is formed by the transfer so 
method. 

The semiconductor element formation step and the 
bump formation step can be performed by the well- 
known technique, while the present invention has 
essential features mainly related to the resin sealing ss 
step and following steps. Thus, the following description 
is mainly addressed to the resin sealing step and some 
steps following the resin sealing step. 



Fig. 1 through 5 show the resin sealing step. 

The resin sealing step is further subdivided into a 
substrate loading step, a resin layer forming step, and a 
mold detaching step. The resin sealing step com- 
mences loading a substrate 16 (wafer) onto a mold 20 
for fabricating semiconductor devices, a large number 
of bumps 12 being formed on the substrate 16 through 
the semiconductor element formation step and the 
bump formation step. 

A description will now be given of the mold 20 for 
use in fabrication of semiconductor devices (hereinafter 
merely referred to as mold 20) according to the first 
embodiment of the present invention. 

The mold 20 is made up of an upper mold 21 and a 
lower mold 22, which are respectively equipped with 
heaters that are not shown. A sealing resin 35 which will 
be described later can be heated and fused by the heat- 
ers. 

The upper mold 21 can be elevated in directions Z1 
and 22 indicated by an arrow by means of an elevating 
apparatus that is not shown. The lower surface of the 
upper mold 21 is a cavity surface 21a. which is flat. The 
upper mold 21 has a very simple shape, which can be 
produced at a less-expensive cost. 

The lower mold 22 is made up of a first lower mold 
half body 23 and a second lower mold half body 24. The 
first lower mold half body 23 has a shape that corre- 
sponds to the shape of the substrate 16, and is, more 
particularly, slightly greater than the substrate 16. The 
substrate 16 is loaded onto a cavity surface 25 formed 
on the upper surface of the first lower mold half body 23. 

The second lower mold half body 24 has an approx- 
imately ring shape which surrounds the first lower mold 
half body 23. The second lower mold half body 24 can 
be elevated in the directions indicated by the arrows Z1 
and 22 by means of an elevating apparatus which is not 
shown. The second lower mold half body 24 has an 
inner peripheral wall which defines a cavity surface 26. 
A slant surface 27 facilitating a mold detaching step is 
formed in a given upper range of the cavity surface 26. 

In the state immediately after the resin sealing step 
is started, as shown in Fig. 1, the second lower mold 
half body 24 is located above the first lower mold half 
body 23 in the direction 22. Hence, the substrate 1 6 can 
be placed in a recess (cavity) defined by the first and 
second mold half bodies 23 and 24. The substrate 16 is 
loaded so that the surface on which the bumps 12 are 
provided faces upwards. Hence, the bumps 12 on the 
substrate 1 6 in the loaded state face the upper mold 21 . 

After the substrate 1 6 is loaded onto the lower mold 
22. a film 30 is provided below the upper mold 21 so that 
tt does not have any deformation. Then, the sealing 
resin is placed on the bumps 12 of the substrate 16. 

The film 30 can be formed of, for example, polyim- 
ide, chloroethylene, PC, Pet. statical resin, paper such 
as synthetic paper, metallic foil or a composition thereof, 
and is required not to be degraded by heat applied at 
the time of molding the resin. Further, the film 30 is 
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required to have a given elasticity in addition to the 
above heat-resistance performance. The given elastic- 
ity is defined so that it allows the ends of the bumps 12 
to fall in the film 30 at the time of sealing, which will be 
described later. 

The sealing resin 35 is formed of resin such as 
polyimide. epoxy resin (PPS. PEEK, PES and thermo- 
plastic resin such as heat-resistant liquid crystal resin). 
In the present embodiment the sealing resin 35 has a 
cylindrical shape. The sealing resin 35 is positioned in 
the center of the substrate 1 6. as shown in Fig. 2 (which 
is a plan view of the lower mold 22). The above is the 
substrate loading step. 

In the substrate loading step, the arranging of the 
film 30 is not limited to the time after the substrate 16 is 
loaded onto the lower mold 22 but may be carried out 
before the substrate 16 is loaded. 

Subsequent to the substrate loading step, the resin 
layer forming step is carried out. After the resin layer 
forming step is initiated, it is confirmed that the temper- 
ature of the sealing resin 35 is raised, due to heating 
through the mold 20. to a level which can fuse the resin 
35 (it will not be required to confirm the temperature of 
the resin 35 if the resin 35 is not high). Then, the upper 
mold 21 is moved in the direction Z1. 

Then, the upper mold 21 comes into contact with 
the upper surface of the lower mold half body 24. Then, 
the film arranged below the upper mold 21 is cramped 
between the upper mold 21 and the second lower mold 
half body 24, as shown in Fig. 3. At this time, the cavity 
28 is defined in the mold 21 by the cavity surfaces 24a, 
25 and 26. 

The sealing resin 35 is compression-urged by the 
upper mold 21 moving the direction Z1 through the film 
30. and is heated to the temperature which fuses the 
sealing resin 35. Thus, as shown, the sealing resin 35 
becomes wider on the substrate 16. 

After the upper mold 21 comes into contact with the 
second lower mold half body 24, the upper mold 21 and 
the second lower mold half body 24 maintain the film 30 
in the cramped state and integrally moves down in the 
direction Z1 . That is, the upper mold 21 and the second 
lower mold half body 24 move together in the direction 
21. 

The first lower mold half body 23 of the lower mold 
22 is maintained in the fixed state. Hence, the volume of 
the cavity 28 is decreased as the upper mold 12 the 
second lower mold half body 24 move in the direction 
Z1. Hence, the sealing resin 35 is compressed and 
molded in the cavity 28 (the above resin molding 
method is called compression molding method). 

More specifically, the sealing resin 35 placed in the 
center of the substrate 16 is softened by heating and is 
compressed by the descent of the upper mold 21. 
Hence, the sealing resin 35 is pressed and widened so 
that it extends towards the outer peripheral from the 
center position. Thus, the bumps 12 provided on the 
substrate 16 are successively sealed by the sealing 



resin 35 towards the outer periphery from the center 
portion. 

During the above step, if the upper mold 21 and the 
second lower mold half body 24 move at a relatively 
high speed, the compression pressure generated by the 
compression molding will be increased to a level which 
may damage the bumps 12. ft the upper mold 21 and 
the second lower mold half body 24 move at a relatively 
low speed, the efficiency in fabrication will be degraded. 
With the above in mind, the moving speed of the upper 
mold 21 and the second lower mold half body 24 is 
selected to an appropriate value at which the above two 
problems do not occur. 

The upper mold 21 and the second lower mold half 
body 24 move down until the film 30 clamped comes 
into contact with the bumps 12 with pressure. In the 
state in which the film 30 contacts the bumps 20 with a 
pressure, the sealing resin 35 seals all the bumps 12 
and the substrate 16. Fig. 4 shows a state in which the 
resin layer forming step is completed. In this state, the 
film 30 is urged towards the substrate 16 and is in con- 
tact therewith with a pressure. Hence, the ends of the 
bumps 1 2 fall in the film 30. Further, the sealing resin 35 
is provided on the entire surface of the substrate 16. so 
that the resin layer 1 3 sealing the bumps 12 is formed. 

The amount of resin of the resin layer 35 is obtained 
beforehand so that the resin layer 13 has a height 
approximately equal to that of the bumps 12 when the 
resin layer forming step is completed. By selecting an 
appropriate amount of resin beforehand, it is possible to 
prevent excessive resin from flowing out of the mold 20 
and prevent occurrence of incomplete sealing of the 
bumps 12 and the substrate 16 by an insufficient 
amount of resin. 

The resin layer forming step is followed by the mold 
detaching step. The mold detaching step commences 
moving up the upper mold 21 in the direction Z2. The 
resin layer 13 is fixed to the slant portion 27 of the sec- 
ond lower mold half body 24. Hence, the substrate 16 
and the resin layer 13 are retained in the lower mold 22. 
Hence, only upper mold 21 is detached from the film 30 
by lifting the upper mold 21. 

Subsequently, the second lower mold half body 24 
is slightly moved in the direction Z1 with respect to the 
first lower mold half body 23. The left side with respect 
to the center line shown in Fig. 5 shows that the upper 
mold 21 is moved up and the second tower mold half 
body 24 is slightly moved in the direction Z1 . By moving 
the second lower mold half body 24 in the direction Z1 
with respect to the first lower mold half body 23, it 
becomes possible to detach the slant portion 27 and the 
resin layer 13 from each other. 

The slant portion 27 and the resin layer 13 are 
detached from each other, and then the second lower 
mold half body 24 starts to move in the direction Z2. 
Hence, the upper surface of the second lower mold half 
body 24 comes into contact with the film 30, and the 
slant portion 27 comes into contact with the side wall of 



10 



15 



20 



25 



30 



35 



40 



45 



50 



21 



41 



EP 0 853 337 A1 



42 



the resin layer 13. Hence t the substrate 16 is urged in 
the cfirection Z2 by the ascent of the second lower mold 
half body 24. 

The film 30, which is still fixed to the resin layer 13, 
is moved and urged. Hence, the substrate 16 to which 
the resin layer 13 is provided is detached from the first 
lower mold half body 23. Thus, as shown on the right 
side with respect to the center line in Fig. 5. the sub- 
strate 16 to which the resin layer 13 is provided is 
detached from the mold 20. 

In the example shown in Fig. 5, there is an interface 
portion in which the first lower mold half body 23 and the 
resin layer 13 are fixed to each other. The above inter- 
face portion is comparatively narrow and adhesive force 
exerted on the interface portion is weak. Hence, by 
moving the second lower mold half body 24 in the direc- 
tion Z2, the substrate 16 to which the resin layer 13 is 
provided can definitely be detached from the first lower 
mold half body 23. 

As described above, the resin layer 13 is compres- 
sion-molded by the mold 20 in the resin layer forming 
step. In addition, the sealing resin 35 from which the 
resin layer 13 is formed is not provided between the 
conventional narrow space between the semiconductor 
device 1 and the mount board 5 (see Fig. 78). That is, 
the sealing resin 35 is mounted on the surface of the 
substrate 16 on which the bumps 12 are arranged, and 
is then molded. 

Hence, the resin layer 13 can definitely be provided 
on the whole surface of the substrate 16 on which the 
bumps 12 are formed, and can definitely be provided in 
a narrow space having a height approximately equal to 
the height of the bumps 12. Hence, all the bumps 12 
formed on the substrate 16 can definitely be sealed by 
the resin layer 13, which thus supports the all the bumps 
12. Hence, at the time of applying heat as described 
with reference to Fig. 9, it is possible to definitely pre- 
vent occurrence of a break of a bonded portion between 
the bumps 12 and the mount board 14 and improve the 
reliability of the semiconductor device 10. 

As described previously, the lower mold 22 of the 
mold 20 is made up of the fixed first lower mold half 
body 23 and the second lower mold half body 24 that 
can be elevated with respect to the first lower mold half 
body 23. Hence, by elevating the second lower mold 
half body 24 with respect to the first lower mold half 
body 23 after the resin layer 13 is formed, the substrate 
16 to which the resin layer 13 is provided can easily be 
taken out of the mold 20. 

After the above resin sealing step, the protruding 
electrode exposing step is carried out. Figs. 6 and 7 
show the protruding electrode exposing step. When the 
resin sealing step is completed, as shown in Fig. 6. the 
film 30 is fixed to the resin layer 13. Since the film 30 is 
made of an elastic material, the ends of the bumps 12 
fall in the film 30 through the resin layer 13. That is, the 
ends of the bumps 1 2 are not covered by the resin layer 
13 (this state is enlarged in Fig. 6(B)). 



In the protruding electrode exposing step of the 
present embodiment as shown in Fig. 7(A), the f3m 30 
is detached from the resin layer 13. Hence, as shown in 
Fig. 7(B), the ends of the bumps 12 are exposed from 

5 the resin 13, and the mounting step can be carried out 
by using the exposed ends of the bumps 12. 

As described above, the protruding electrode 
exposing step of the present embodiment is a simple 
process of merely detaching the film 30 from the resin 

10 layer 13. and can be executed efficiently and easily. 

As has been described previously, the film 30 is 
attached to the mold 20 so that it does not have any 
deformation. The cavity surface 24a of the upper mold 
21 is flat The film 30 has a uniform quality and even 

is elasticity on the whole surface thereof. Hence, the 
bumps 1 2 equally fall in the film 30. 

Hence, the ends of the bumps 12 equally protrude 
from the resin layer 13, and the semiconductor devices 
10 have a uniform quality and uniform contacts with the 

20 connection electrodes 15. 

In the above description, the ends of the bumps 12 
are completely exposed from the resin layer 13 after the 
film 30 is detached from the resin layer 13 by the pro- 
truding electrode exposing step. Alternatively, the ends 

25 of the bumps 1 2 may slightly be covered by a resin film 
(the sealing resin 35) after the film 30 is detached. With 
the above structure, the upper ends of the bumps 12 
that are liable to take scratches are protected by the 
resin film, so that the bumps 12 can be prevented from 

30 contacting outside air and being oxidized. 

The resin film is unnecessary to mount the bumps 
12 on a mount board and is thus required to be 
removed. The removing step can be carried out any 
time before the mounting. 

35 A separating step follows the above protruding 
electrode exposing step. 

Rg. 8 shows the separating step. As shown in this 
figure, the separating step cuts the substrate 16 along 
with the resin layer 13 by using a dicer 29 so that the 

40 semiconductor elements 1 1 can be obtained. Thus, the 
semiconductor device 10 shown in Rg. 9 is obtained. 

The dicing step using the dicer 29 is employed in 
general methods of fabricating semiconductor devices 
and does not have a particular difficulty. Although the 

45 resin layer 13 is provided on the substrate 16, the dicer 
29 can easily cut the resin layer 13. 

A description will now be given, with reference to 
Rg. 10, of a semiconductor device fabrication method 
and a mold 20A for fabricating semiconductor devices 

so (hereinafter simply referred to as mold 20A) according 
to a second embodiment of the present invention. In 
Rg. 10, parts that have the same structures as those of 
parts of the first embodiment described with reference 
to Rgs, 1 through 9 are given the same reference num- 

55 bers, and a description thereof will be omitted. 

The mold 20A used in the present embodiment is 
generally composed of the upper mold 21 and a lower 
mold 22A. The upper mold 21 and the first lower mold 
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half body 23 of the lower mold 22A are the same as 
those of the first embodiment The second embodiment 
has a feature in which a second lower mold half body 
24A is equipped with an excess resin removing mecha- 
nism 40. 

The excess resin removing mechanism 40 is gener- 
ally made up of an opening part 41 . a pot part 42, and a 
pressure control rod 43. The opening part 41 is an 
opening formed in a part of the slant portion 27 formed 
in the second lower mold half body 24A, and is con- 
nected to the pot part 42. 

The pot part 42 has a cylinder structure. The pres- 
sure control rod 43 having a piston structure is slidably 
provided in the pot part 42. The pressure control rod 43 
is connected to a driving mechanism which is not 
shown, and can be elevated with respect to the second 
lower mold half body 24A in the direction Z1 and Z2. 

Next a description will be given of the semiconduc- 
tor device fabrication method using the mold 20A 
equipped with the excess resin removing mechanism 40 
according to the second embodiment of the present 
invention. The second embodiment is characterized in 
the resin sealing step, and only a description thereof will 
be given below. 

The resin sealing step commences executing a 
substrate loading step, in which the substrate 16 is 
loaded onto the mold 20A as shown in Fig. 10(A). 

As shown in this figure, the second lower mold naff 
body 24A is spaced apart from the first lower mold half 
body 23 along the direction Z2 immediately after the 
resin sealing step is initiated. Further, the pressure con- 
trol rod 43 of the excessive resin removing mechanism 

40 is placed in a position in the direction 22, 

After the substrate 1 6 is loaded onto the lower mold 
22A, the film 30 is disposed to the part 24a of the upper 
mold 21, and the sealing resin 35 is placed on the sub- 
strate 16 or the bumps 12 provided thereon. 

After the above substrate loading step is com- 
pleted, a resin layer forming step is executed. The upper 
mold 21 is moved in the direction Z1 . Then, as shown in 
Fig. 10(B), the upper mold 21 and the second lower 
mold half body 24A come into contact with each other, 
so that the film 30 is brought in the clamped state. 

At this time, the cavity 28 is defined in the mold 20A 
by the cavity surfaces 24a, 25 and 26. The opening part 

41 of the excess resin removing mechanism 40 is 
opened to the cavity 28. 

After the upper mold 21 comes into contact with the 
second lower mold half body 24A, the upper moid 21 
and the second lower mold half body 24A maintains the 
film 30 in the clamped state while moving in the direc- 
tion Z1 as a whole. Hence, the resin 35 is compressed 
and molded in the cavity 28. 

In order to prevent the bumps 12 from being dam- 
aged and appropriately fill the whole cavity 28 with the 
resin 35. it is necessary to select an appropriate moving 
speed of the upper mold 21 and the second lower mold 
half body 24A in the direction Z1. as has been 



described previously. The appropriate value selecting of 
the speed of the upper mold 21 and the second lower 
mold half body 24A in the direction Z1 is equivalent to 
the appropriate value selecting of the pressure applied 

5 to the resin 35 in the cavity 28. 

According to the second embodiment of the present 
invention, the mold 20A is equipped with the excess 
resin removing mechanism 40. Hence, it is possible to 
control not only the moving speed of the upper mold 21 

io and the second lower mold half body 24A in the direc- 
tion Z1 but also the compression pressure applied to the 
resin 35 using the pressure control rod 43. When the 
pressure control rod 43 reduces a pressure exerted in 
the direction Z2, the sealing resin 35 receives a reduced 

is pressure in the cavity 28. When the pressure control rod 
43 increases a pressure exerted in the direction Z2, the 
seating resin 35 receives an increased pressure in the 
cavity 28. 

For example, if the amount of the sealing resin 35 is 

20 greater than the volume of the resin layer 13 and the 
cavity 28 has an increased pressure due to excess 
resin, the resin molding may be performed appropri- 
ately. In such a case, as shown in Fig. 10(C). the pres- 
sure control rod 43 of the excess resin removing 

25 mechanism 40 is moved down in the direction Z1, so 
that the excess resin can be transferred to the pot part 
42 via the opening part 41 . 

As described above, the excess resin removing 
mechanism 40 removes excess resin when the resin 

30 layer 1 3 is formed, and the resin molding can always be 
carried out with an appropriate pressure. Hence, the 
resin layer 13 can be formed appropriately. It is also 
possible to prevent excess resin from leaking from the 
mold 20A. It is not required to precisely determine the 

35 amount of the sealing resin 35. as compared with the 
first embodiment of the present invention. Hence, it is 
easy to measure the amount of the sealing resin 35 to 
be supplied. 

After the resin layer 13 is formed by the resin form- 

40 ing step, a mold detaching step is carried out The oper- 
ation of the mold 20A in the mold detaching step is the 
same as that of the first embodiment of the present 
invention. That is, the upper mold 21 is moved in the 
direction Z2 first and the second lower mold half body 

45 24A is slightly moved with respect to the first lower mold 
half body 23 in the direction Z1 . 

The left side with respect to the central line shown 
in Fig. 10(D) shows that the upper mold 21 is moved in 
the direction Z2, and the second lower mold half body 

so 24A is slightly moved in the direction Z1. By slightly 
moving the second lower mold half body 24A with 
respect to the first lower mold half body 23 in the direc- 
tion Z1, the resin layer 13 can be detached from the 
slant portion 27. 

55 In the second embodiment of the present invention, 
there is a possibility that the excess resin removing 
mechanism 40 may form a flash in the position in which 
the opening part 41 is located. Such a flash can be 
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removed by moving the second lower mold half body 
24A in the direction Z1 . 

After the resin layer 13 is separated from the slant 
portion 27, the second lower mold half body 24A is 
moved in the direction Z2, so that the upper surface of 5 
the half body 24A comes into contact with the film 30 
and the slant portion 27 comes into contact with the 
resin layer 13 again. Hence, the substrate 16 is urged in 
the direction along which it is away from the mold 20A 
Hence, as shown in the right side with respect to the 
center line in Fig. 10(D), the substrate 16 to which the 
resin layer 13 is provided is separated from the mold 
20A 

In the fabrication method of the second embodi- 
ment of the present invention, the pressure in the cavity 
28 can be regulated at the predetermined level. Hence, 
it is possible to prevent air from remaining in the resin 35 
and prevent babbles (voids) from being formed in the 
resin layer 13. If babbles occur in the resin layer 13, 
these bobbles are expanded in a thermal process and a 
damage such as a crack may occur in the resin layer 13. 

The excess resin removing mechanism 40 can pre- 
vent babbles from being formed in the resin layer 13 and 
prevent the resin layer from being damaged in the ther- 
mal process. Hence, the reliability of the semiconductor 
device 10 can be improved. 

A description will now be given of a semiconductor 
device fabrication method according to third and fourth 
embodiments of the present invention. 

Fig. 1 1 shows the semiconductor device fabrication 
method according to the third embodiment of the 
present invention, and Rg. 12 shows the semiconductor 
device fabrication method according to the fourth 
embodiment of the present invention. In Fig. 11, parts 
that have the same structures as those of the first 
embodiment of the present invention which has been 
described with reference to Figs. 1 through 9 are given 
the same reference numbers. In Fig. 12, parts that have 
the same structures as those of the first embodiment of 
the present invention which has been described with 
reference to Rg. 10 are given the same reference num- 
bers. 

The fabrication methods according to the third and 
fourth embodiments of the present invention are char- 
acterized in that the resin layer 13 is formed without 
using the film 30. As shown in Figs. 1 1 (A) and 1 2(A), the 
film 30 is not arranged to the portion 24a of the upper 
mold 21 in the substrate loading. This differs from the 
first and second embodiments of the present invention. 

Hence, in the resin layer forming step subsequent 
to the substrate loading step, as shown in Figs. 1 1(B), 
11(C), 12(B) and 12(C), the upper mold 21 directly 
pushes the sealing resin 35, which is compression- 
molded. Since the cavity surface 24a of the upper mold 
21 is flat, the resin layer 13 is molded under the good 
condition. The removing process is the same as that of 
the first or second embodiment of the present invention, 
and a description thereof will be omitted. 



The resin layer 13 can be formed without using the 
resin layer 13. It should be noted that the bumps 12 
completely fall in the resin layer 13 when the resin layer 
13 is formed because the film 30 is not employed. 

Hence, it is necessary to expose only the ends of 
the bumps 12 in the protruding electrode exposing step 
that is carried out after the resin sealing step. The step 
of exposing only the ends of the bumps 12 will be 
described later for the sake of convenience. 

A description will now be given of a semiconductor 
device fabrication method according to a fifth embodi- 
ment of the present invention. 

Rgs. 13 and 14 show the semiconductor device 
fabrication method according to the fifth embodiment of 
the present invention. In Rgs. 13 and 14, parts that have 
the same structures as those of the first embodiment of 
the present invention which has been described with 
reference to Rgs. 1 through 9 are given the same refer- 
ence numbers, and a description thereof will be omitted. 

According to the present embodiment as shown in 
Rg. 13(A), a reinforcement plate 50 is attached to the 
first lower mold half body 23 before the substrate 16 is 
loaded onto the mold 20 in the substrate loading step. 
The reinforcement plate 50 is made of a substance hav- 
ing a predetermined mechanical strength and a prede- 
termined heat radiation performance, and is formed of, 
for example, an aluminum plate. The diameter of the 
reinforcement plate 50 is slightly greater than that of the 
substrate 16. A surface of the reinforcement plate 50 is 
coated with a thermosetting adhesive (not shown). 

The reinforcement plate 50 is loaded onto the mold 

20 by merely placing it on the first lower mold half body 
23 with ease. Hence, the use of the reinforcement plate 
50 does not make the resin sealing step complicate. 

A description will now be given of the functions of 
the reinforcement step used in the resin sealing step. 

The resin layer forming step executed after the sub- 
strate loading step commences moving the upper mold 

21 and the second lower mold half body 24 in the direc- 
tion Z1 so that the step of sealing the bumps 12 by the 
sealing resin 35 is initiated. At this time, the mold 20 is 
heated up to a temperature at which the sealing resin 35 
can be fused. The above-mentioned thermosetting 
adhesive is formed of a material which is thermohard- 
ened at a comparatively low temperature. Hence, the 
reinforcement plate 50 is unified to the substrate 1 6 with 
a relatively short time after the initiation of the resin 
layer forming step. The reinforcement plate 50 may 
adhere to the substrate 16 beforehand. 

As shown in Rgs. 13(B) and 13(C), the resin layer 
13 is formed by the compression molding method even 
in the fifth embodiment of the present invention. In the 
above method, the resin in the fused state is pressed by 
the upper mold 21, and the substrate receives a large 
pressure. 

The formation of the resin layer 13 requires fusing 
of the sealing resin 35. Hence, the mold 20 is equipped 
with a heater. Heat generated by the heater is applied to 
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the substrate 16 loaded onto the mold 20. Hence, the 
substrate 16 may be deformed due to the pressure in 
the compression molding and the heat of the heater. 
According to the fifth embodiment of the present inven- 
tion, the reinforcement plate 50 is loaded before the $ 
substrate 16 is loaded onto the mold 20 in the substrate 
loading step, and is bonded to the substrate 16. Hence, 
the substrate 16 is reinforced by the reinforcement plate 
50 in the resin layer forming step. Hence, even rf the 
substrate 16 receives a pressure in the compression 
molding and heat of the heater, the substrate 16 can be 
prevented from being deformed and the yield can be 
improved. 

Fig. 14 shows the substrate 16 which has been 
removed from the mold 20 after the resin layer 13 is 
completely formed. As shown in that figure, the rein- 
forcement plate 50 is still attached to the substrate 16 
even after the substrate 16 is removed from the mold 
20. In the separating step (see Fig. 8) carried out by the 
resin layer forming step, the reinforcement plate 50 is 
cut by the dicer 29. 

Thus, the separated semiconductor chips have the 
respective pieces of the reinforcement plate 50. As 
described before, the reinforcement plate 50 is made of 
a substance having a good heat radiation performance. 
Hence, the pieces of the reinforcement plate 50 of the 
semiconductor devices function as heat radiating 
plates. Thus, each semiconductor device has an 
improved heat radiating performance. 

Figs. 15 through 17 show variations of the above- 
mentioned embodiments of the present invention. In 
these figures, parts that have the same structures as 
those of the aforementioned embodiments of the 
present invention are given the same reference num- 
bers. 

In the above-mentioned embodiments of the 
present invention, the sealing resin 35 is placed on the 
substrate 16 on the mold 20 or 20A. In the variations 
shown in Figs. 15 through 17, sealing resin is supplied 
in different manners. 

The variation shown in Fig. 15 is characterized by 
using a sheet resin 51 . The sheet resin 51 makes it pos- 
sible to definitely form the resin layer 13 on the whole 
substrate 16. 

When the sealing resin 35 is disposed on the center 
of the substrate 16, it takes a long resin formation time 
for melted resin to flow to the ends of the substrate 16 
from the center thereof. In contrast, the sheet resin 51 is 
arranged so as to cover the upper portion of the sub- 
strate 16, the melted resin directly seals the bumps 12 
located below the sheet resin 51 rather than flowing to 
the ends of the substrate 1 6. Hence, the time necessary 
to complete the resin sealing step can be reduced. 

The variation shown in Fig. 16 is characterized by 
using a fluid resin 52 for resin sealing. The fluid resin 52 
has a high flowability and thus definitely seals the 
bumps 12 with a short time. 

The variation shown in Fig. 1 7 is characterized by 



arranging a sealing resin 35A to the film 30 by an adhe- 
sive 53 before the resin sealing step. Alternatively, it is 
posstole to provide the melted sealing resin 35 to the 
film 30 and harden it so that the sealing resin 35 is 
arranged to the film 30. 

By arranging the sealing resin 35A to the film 30 
rather than the substrate 16. it is possible to integrally 
perform the work of loading the film 30 and the work of 
supplying the sealing resin 35A and to thus improve the 
efficiency of the substrate loading step. 

A description will now be given of a semiconductor 
device fabrication method according to a sixth embodi- 
ment of the present invention. Fig. 18 shows a resin 
sealing step of the fabrication method of the sixth 
embodiment of the present invention, in Fig. 18, parts 
that have the same structures as those of the first 
embodiment of the present invention are given the 
same reference numbers, and a description thereof will 
be omitted. 

A description was given, with reference to Fig. 17, 
of the method for providing only one sealing resin 35A 
to the film 30 before the resin sealing step. In the sixth 
embodiment of the present invention, a large number of 
sealing resins 35A is aligned on the film 30 at given 
intervals. The film 30 is transported in the direction indi- 
cated by an arrow by a transporting apparatus which is 
not shown. 

In Fig. 18(A), the substrate 16 to which the resin 
layer 13 is attached is located at the left side of the mold 
20. The resin 1 3 is fixed to the film 30 and thus the sub- 
strate 16 is fixed to the film 30. The sealing resin 35A 
located in the mold 20 is subjected to the resin sealing 
step for this time. The sealing resin 35A located at the 
right side of the mold 20 is subjected to the resin sealing 
step for the next time. 

Fig, 18(A) snows a state in which the substrate 
loading step is completed and shows the substrate 16 
has been loaded onto the mold 20. The present embod- 
iment employs the reinforcement plate 50 before the 
substrate 16 is loaded. 

As shown in Fig. 18(B), the resin sealing step is ini- 
tiated after the substrate loading step is completed, and 
the upper mold 21 and the second lower mold half body 
24 are moved in the direction 21 in order to seal the 
bumps 12 by the sealing resin 35A. Further, the upper 
mold 21 and the second lower mold half body 24 are 
moved in the direction Z1. Hence, as shown in Fig. 
18(C). the resin layer 13 is formed on the substrate 16. 

After the resin sealing step, the mold detaching 
step is carried out in the same manner as that which 
has been described with reference to Fig. 5. Hence, the 
substrate 16 to which the resin layer 13 is attached is 
detached from the mold 20. Since the resin layer 13 is 
fixed to the film 30, the substrate 16 is also fixed to the 
film 30. 

As the above resin sealing step is completed, the 
transporting apparatus for the film 30 is activated, and 
transports the film 30 to the position in which the next 
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sealing resin 35A is loaded onto the mold 20. Along with 
the operation of transporting the film 30, the reinforce- 
ment plate 50 and the substrate 16 (to which the resin 
layer 13 is not provided) are loaded onto the mold 20 
(that is, the substrate loading step is executed). Hence, 5 
the state shown in Fig. 18(A) is obtained. Then, the 
above process is repeatedly carried out. 

According to the method of this embodiment, the 
sealing resins 35A are arranged so as to be spaced 
apart from each other at given intervals which do not 10 
affect the resin sealing step. The film 30 is transported 
when the resin sealing step is completed. The sealing 
resin 35 A for the next resin sealing step is automatically 
loaded onto the mold 20. Hence, the resin sealing step 
is repeatedly carried out and the efficiency in fabrica- ?s 
tion of the semiconductor devices can be improved. 

Figs. 19 through 21 are diagrams for explaining a 
method for fabricating a semiconductor device accord- 
ing to a seventh embodiment of the present invention. In 
Figs. 19 through 21 ( parts that have the same structures 20 
as those of the first embodiment of the present invention 
which has been described with reference to Figs. 1 
through 9 are given the same reference numbers, and a 
description thereof will be omitted. 

In the aforementioned fabrication method accord- 25 
ing to the first embodiment of the present invention, the 
film 30 is formed of a flexible substance which is elasti- 
cally deformable. In the resin sealing step, the ends of 
the bumps 12 are make to fall in the film 30. Hence, 
merely by detaching the film 30 from the resin layer 13 30 
in the protruding electrode exposing step, the ends of 
the bumps 12 are exposed. 

It may be slightly difficult to arrange the film 30 hav- 
ing an elasticity which allows only the ends of the 
bumps 1 to fall in the film 30. In the case where the film 35 
30 is used as a carrier for transportation as shown in 
Fig. 18. the film 30 made of an elastically deformable 
substance is deformed while being transported. Hence, 
the substrate 16 and the sealing resin 35A may be 
transported appropriately. 

In order to avoid the above problem, it is necessary 
to use a film 30A which is not or little deformed elasti- 
cally (the above will be hereinafter described integrally 
so that the film 30A is not deformed elastically). In the 
present embodiment the film 30A is made of a sub- 45 
stance which is not deformed elastically. Even when the 
film 30A is made of a substance which is not deformed 
elastically, the process carried out in the resin sealing 
step can be carried out in the same manner as that 
which has been described with reference to Figs. 1 so 
through 5. 

Figs. 19 through 21 shows a protruding electrode 
exposing step employed in the seventh embodiment of 
the present invention. When the resin sealing step is 
completed, the film 30 A is f ixed to the resin layer 1 3, as 55 
shown in Fig. 19. Since the film 30 A is made of a mate- 
rial which is not deformed elastically, the bumps 12 do 
not fall in the film 30, but are totally sealed by the resin 



layer 13 (such a state is enlarged tn Fig. 19(B). 

In this state, as shown in Fig. 20(A), the flm 30A 
which is fixed to the resin layer 13 is detached there- 
from. As shown in Fig. 20(B) which shows an enlarged 
state, the bumps 12 are completely sealed by the resin 
layer 13 even when the film 30A is detached from the 
resin layer 13. 

The state shown in Fig. 20(B) in which the bumps 

12 are completely sealed by the resin layer 13 is 
observed when the resin sealing step that does not use 
the films 30 and 30A is executed as has been described 
with reference to Figs. 1 1 and 12. 

It will be noted that an electrical connection to the 
mount board 14 cannot be made in the state in which 
the bumps 12 are completely sealed by the resin layer 
13. Hence, it is required to expose the ends of the 
bumps 12 from the resin layer 13. Fig. 21(A) shows a 
manner for exposing the ends of the bumps 12 from the 
resin layer 13. 

In the present embodiment, as shown in Fig. 21 (A), 
a laser projecting device 60 is employed as a means for 
exposing the ends of the bumps 12 from the resin layer 
13. The laser projecting device 60 may be a carbon 
dioxide layer, which is capable of processing resin well. 

The depth of the removed portion of the resin layer 

13 can be adjusted by appropriately changing energy of 
the lasher protruding device 60. Hence, it is possible to 
precisely define the length of the ends of the bumps 12 
exposed from the resin layer 13. 

As shown in Fig. 21(A), the laser beam emitted by 
the laser projecting device 60 is projected onto the resin 
layer 13. Hence, the ends of all the bumps 12 can be 
exposed from the resin layer 13. Fig. 21(B) shows a 
state in which the laser processing step is completed 
and thus the ends of the bumps 12 protrude from the 
resin layer 13. 

The step of exposing the ends of the bumps 1 2 from 
the resin layer 13 makes it possible to make electronic 
connections with terminals of the mount board 14 irre- 
spective of whether the film 30A is formed of a sub- 
stance that is not deformable elastically or the resin 
sealing step which does not use the films 30 and 30A is 
employed as has been described with reference to Figs. 
11 and 12. 

The step of exposing the ends of the bumps 12 from 
the resin layer 1 3 is not limited to use of the laser projec- 
tion, but can be realized by using eximer laser, etching, 
mechanical polishing and blasting. If eximer laser is 
used, the ends of the bumps 12 can precisely be 
exposed with ease. If etching, mechanical polishing or 
blasting is used, the ends of the bumps 12 can be 
exposed at a comparatively low cost 

A description will now be given, with reference to 
Figs. 22 through 25, of a mold 20C for the semiconduc- 
tor device fabrication method according to the third 
embodiment of the present invention (hereinafter simply 
referred to as mold 20C). In Figs. 22 through 25, parts 
that have the same structures as those of the mold 20 
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shown in Fig. 1 are given the same reference numbers, 
and a description thereof will be omitted. 

The mold 20C is characterized by providing a fix- 
ing/detaching mechanism 70 for f ixing the substrate 16 
to the first lower mold half body 23C or detaching it s 
therefrom to the position in which the first lower mold 
half body 23C is placed. The fixing/detaching mecha- 
nism 70 is generally made up of a porous member 71 , 
an intake/exhaust device 73 and a pipe 74. 

The porous member 71 is formed of a porous 
ceramic, a porous metal or a porous resin, through 
which a gas (such as air) can pass. 

The pipe 73 is arranged below the porous member 
71, and is connected to the intake/exhaust device 72. 
The intake/exhaust device 72 may be a compressor or a 
negative pressure generator, and has a compressed 
gas feed mode in which compressed air is fed to the 
pipe 73. and a suction mode in which a suction process 
is carried out for the pipe 73. The intake/exhaust device 
72 can switch between the above two modes. 

When the intake/exhaust device 72 operates in the 
compressed gas feed mode, the compressed air is sup- 
plied to the porous member 71 via the pipe 73, and is 
then injected to the outside of the device 72. At this 
time, if the substrate 16 is placed on the first lower mold 
half body 23C, the substrate 1 6 is urged in the direction 
in which the substrate 16 is detached. The above state 
is shown on the right side with respect to the center line 
shown in Fig. 22, and will be referred to as a detached 
state. 

When the intake/exhaust device 72 operates in the 
suction mode, the intake/exhaust device 72 performs 
the suction process through the pipe 73. Hence, nega- 
tive pressure caused due to the suction process is 
exerted on the porous member 71. At this time, if the 
substrate 16 is placed on the first lower mold half body 
23G, the substrate 16 is sucked towards the porous 
member 71 . This state is illustrated on the left side with 
respect to the center line in Fig. 22, and will be referred 
to as a fixed state. 

As described above, by providing the fixing/detach- 
ing mechanism 70 to the mold 20C. the substrate 16 is 
fixed to the first lower mold half body 23C in the fixed 
state. Hence, it is possible to prevent occurrence of a 
deformation of the substrate such as a warp in the resin 
sealing step. It is also possible to calibrate a warp inher- 
ent in the substrate 16. In addition, the substrate 16 is 
urged so as to be detached from the first lower mold half 
body 23C in the detached state. Hence, the detaching 
of the substrate 1 6 from the mold 20C can be facilitated. 

Fig. 23 shows a mold 20D for the semiconductor 
device fabrication device according to the fourth embod- 
iment of the present invention (hereinafter simply 
referred to as mold 20D). 

In the aforementioned first embodiment of the 
present invention, the mold 20 has the fixed first lower 
mold half body 23, while the second lower mold half 
body 24 is elevated with respect to the first lower mold 



half body 23. In contrast the mold 20D has a f ixed sec- 
ond lower mold half body 24D, and a first lower mold 
half body 23D is elevated with respect to the second 
lower mold half body 24D. 

With the above arrangement in which the first lower 
mold half body 23D is elevated with respect to the sec- 
ond lower mold half body 23D, it is possible to definitely 
detach the substrate 16 to which the resin layer 13 is 
attached from the mold 20. In Fig. 23, the left side with 
respect to the center line of Fig. 23 shows a state in 
which the first lower mold half body 23D ascends, while 
the right side shows a state in which the f irst lower mold 
half body 23D descends. 

Fig. 24 shows a mold 20E for the semiconductor 
device fabrication method according to the fifth embod- 
iment of the present invention (hereinafter simply 
referred to as mold 20E). 

In the aforementioned first embodiment of the 
present invention, the slant portion 27 is formed on the 
peripheral inner wall of the second lower mold half body 
24 in order to facilitate the detaching performance. The 
mold 20E used in the fifth embodiment of the present 
invention is designed so that an area circularly defined 
by a second lower mold half body 24E is wider than the 
area of the upper portion of the first lower mold half 
body 23, whereby a step portion 74 is formed in the sec- 
ond lower mold half body 24E and faces the first lower 
mold half body 23. 

The step portion 74 formed in the second lower 
mold half body 24E facilitates the detaching perform- 
ance. The step portion 74 has an approximately rectan- 
gular shape cross section, which can be formed easily. 

The left side with respect to the center line of Fig. 
24 shows a state in which the second lower mold half 
body 24E moves down from the resin sealing position in 
order to be detached from the resin layer 13. The right 
side with respect to the center line of Fig. 24 shows a 
state in which the second lower mold half body 24E 
moves up, and the substrate 16 to which the resin layer 
13 is attached is detached from the mold 20E. 

Fig. 25 shows a mold 20F for the semiconductor 
device fabrication method according to the sixth embod- 
iment of the present invention (hereinafter simply 
referred to as mold 20F). 

The mold 20F used in the present embodiment is 
characterized by providing non-adhesive process films 
75 in an interface between contact surfaces of an upper 
mold 21 F and a lower mold 22F (a first lower mold half 
body 23F and a second lower mold half body 24F), the 
resin layer 13 being placed on the above contact sur- 
faces. The non-adhesive process films 75 are made of 
a substance which does not adhere to the resin layer 
13. Hence, the substrate 16 to which the resin layer 13 
is formed can be detached from the mold 20F with ease. 

Rgs. 76 and 77 show a variation of the mold used 
in the sixth embodiment of the present invention. Fig. 76 
shows an arrangement in which the area of the sub- 
strate 16 is narrower than the upper area of the first 
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tower mold half body 23, and a film 30D is placed on the 
upper surface of the sealing resin 35. Hence, it is possi- 
ble to reduce the contact interface between the sealing 
resin 35 and the first lower mold half body 23 and facili- 
tate the detachabilrty. 

When a suction process as described with refer- 
ence to Fig. 22 is employed in the present embodiment, 
fine holes (vacuum holes) may be provided in neces- 
sary positions of the film 30D. 

Fig. 77 shows an arrangement in which the area of 
the upper surface of the first tower mold half body 23 is 
approximately equal to the area of the substrate 16. In 
each of the aforementioned embodiments, the area of 
the substrate 16 is narrower than the area of the upper 
surface of the first lower mold half body 23. Hence, the 
resin layer 13 is provided on sides of the substrate 16 
(side surface portions) by the resin sealing process. 

By making the area of the upper surface of the first 
lower mold half body 23 and the area of the substrate 1 6 
equal to each other, it is possible to form the resin layer 
13 on the upper surface of the substrate 16 only. It is 
possible to selectively provide the resin layer 13 on the 
upper surface of the substrate 16 only or not only on the 
upper surface but also the side surfaces by taking into 
consideration how the substrate 16 is used. 

In the structure shown in Fig. 77, the film 30 is used 
for the upper mold 21 and the non-adhesive process 
film 75 (Fig. 25) is used for the lower mold 22 in order to 
facilitate the detachabilrty. 

A description will new be given of semiconductor 
devices according to second and third embodiments of 
the present invention. 

Fig. 26 shows a semiconductor device 10A accord- 
ing to the second embodiment of the present invention, 
and Fig. 27 shows a semiconductor device 10B accord- 
ing to the third embodiment of the present invention. In 
Figs. 26 and 27, parts that have the same structures as 
those of the semiconductor device 10 shown in Fig. 9 
according to the first embodiment of the present inven- 
tion are given the same reference numbers. 

The semiconductor device 10A according to the 
second embodiment of the present invention has a 
module structure in which a plurality of semiconductor 
elements 1 1 are mounted on a stage member 80. The 
resin layer 13 seals the bumps 12 except for the ends 
thereof, and seals the side portions of the semiconduc- 
tor elements 11. Further, the stage member 80 is 
formed of a substance having good heat radiating per- 
formance (for example, copper or aluminum). 

Since the stage member 80 of the semiconductor 
device 10A is formed of a substance having good heat 
radiating performance, heat generated by the plurality of 
semiconductor elements 1 1 can be efficiently radiated. 

The semiconductor device 10B according to the 
third embodiment of the present invention is character- 
ized by providing dam portions 81 in the outer periph- 
eral portions of the stage member 80 of the 
semiconductor device 10A shown in Fig. 26. The height 



H2 of the dam portions 81 from the element mounting 
surface of the stage member 80 (indicated by an arrow 
in Fig. 27) is greater than the height H1 of the semicon- 
ductor elements 1 1 from the element mounting surface 

5 (indicated by another arrow in Fig. 27). 

The height H2 of the dam portions 81 from the ele- 
ment mounting surface of the stage member 80 is less 
than the height H3 (indicated by yet another arrow in the 
figure) from the element mounting surface to the ends of 

w the bumps 12 of the elements 11 by a predetermined 
length. 

With the above arrangement, when resin for form- 
ing the resin layer 13 is provided in recess portions 
defined by the dam portions 81 and the stage member 

15 80. the dam portions 81 are filled with the resin and the 
bumps 12 are sealed except for the ends thereof. 
Hence, it is possible to easily form the resin layer 13 
which seals the bumps 12 so that the ends thereof are 
exposed from the resin layer 13. 

20 In the semiconductor devices 1 0A and 1 0B accord- 
ing to the second and third embodiments of the present 
invention, additional wiring lines can be formed on the 
upper surface of the resin layer 13 so that the semicon- 
ductor elements 1 1 are connected together to provide 

25 given functions. 

A description will now be given of an eight embodi- 
ment of the present invention. Fig. 28 is a diagram 
which shows a method for fabricating a semiconductor 
device according to the eighth embodiment of the 

30 present invention and more particularly illustrates the 
substrate 16 after the resin sealing step is completed. 
Fig. 28(A) shows the whole substrate 16. and Fig. 28(B) 
is an enlarged view of a portion of the substrate 16. In 
Fig. 28, parts that have the same structures as those of 

35 the first embodiment of the present invention which has 
been described with reference to Figs. 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The aforementioned method for fabricating the 

40 semiconductor device according to the first embodiment 
of the present invention employs the resin layer 13 
formed by a single kind of resin layer 35. It will be noted 
that the resin layer 13 is required to have various func- 
tions. For example, it is desirable to form the resin layer 

45 13 of hard resin in terms of protection of the substrate 
16 and to form the resin layer 13 of soft resin in order to 
relax stress applied to the bumps 12 when mounting the 
device. In practice, it may be very difficult to meet both 
the requirements by means of a single kind of resin. 

so The eight embodiment of the present invention is 
characterized in that a plurality of kinds of resin having 
different natures are used as the sealing resin used in 
the resin sealing step. In the present embodiment, two 
kinds of resin are used to form resin layers 13A and 

55 13B. In the example shown in Fig. 28, the resin layers 
1 3A and 1 3B are stacked. 

In order to form the resin layers 13A and 13B, the 
resin molding step commences filling the mold with 
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sealing resin tor forming the resin layer 13 A. Then, the 
resin layer 13A is formed on the substrate 16. Next the 
resin molding step f3ls the mold with sealing resin for 
forming the resin layer 13B. Hence, the resin layer 13B 
is formed on the resin layer 13 A. Alternatively, a sealing $ 
resin is formed beforehand which has a stacked struc- 
ture having the resin layers 13A and 13B. Then, the 
above sealing resin is formed on the substrate 16 so 
that the resin layers 13A and 13B are provided by per- 
forming the resin sealing step only one time. 

For example, the resin layer 13B facing the outside 
of the device is made of hard resin, and the resin layer 
13A located inside thereof is made of soft resin. In this 
arrangement, the substrate 16 can definitely be pro- 
tected by the resin layer 13B formed of hard resin, while 
stress applied to the bumps 12 at the time of mounting 
the device can be absorbed by the resin layer 13A 
formed of soft resin. Hence, the semiconductor device 
fabricated by the present embodiment method has 
improved reliability. 

A description will now be given of a ninth embodi- 
ment of the present invention. 

Fig. 29 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the ninth 
embodiment of the present invention. In Fig. 29. parts 
that have the same structures as those of the first 
embodiment of the present invention are given the 
same reference numbers, and a description thereof will 
be omitted. 

The ninth embodiment of the present invention is 
characterized, as in the case of the eighth embodiment 
thereof, by using a plurality kinds of resin having differ- 
ent performances are used (two kinds of resin are used 
in the ninth embodiment). The eighth embodiment of the 
present invention has the stacked structure made up of 
the resin layers 13A and 13B. In the ninth embodiment 
of the present invention, the resin layer 13B is arranged 
in the outer periphery of the substrate 16, and the resin 
layer 13A is arranged in a portion surrounded by the 
resin layer 13B (see Fig. 29(C)). 

A description will be given of a method for forming 
the semiconductor device according to the ninth 
embodiment of the present invention. 

Fig. 29(A) shows a resin sealing step of the semi- 
conductor device fabrication method according to the 
present embodiment of the invention. A mold 20Q used 
in the present resin sealing step has a structure having 
upper and lower portions, which correspond to the lower 
and upper portions of the mold 20 used in the first 
embodiment of the present invention described with ref- 
erence to Fig. 1. For the sake of convenience, parts of 
the mold 20G are assigned the same names and refer- 
ence numerals as those of the mold 20. Further, the 
present embodiment employs the reinforcement plate 
50 as in the case of the aforementioned fifth embodi- 
ment of the present invention. 

The reinforcement plate 50 is attached to the first 
lower mold half body 23. A sealing resin 35A for forming 



the resin layer 13A and a sealing resin 35B for forming 
the resin layer 13B are arranged to the lower surface 
(facing the substrate 16) of the reinforcement plate 50. 
The sealing resin 35B for forming the resin layer 13B is 
located in the outer periphery of the reinforcement plate 
50. The sealing resin 35A for forming the resin layer 13A 
is located in the area surrounded by the sealing resin 
35B. The substrate 16 to which the bumps 12 are 
formed is supported by the upper mold 21 through the 
film 30. 

The substrate 1 6 and the reinforcement member 50 
to which the sealing resins 35A and 35B are attached 
are loaded onto the mold 20G. Then, the first lower 
mold half body 23 moves up towards the upper mold 21 . 
Hence, the sealing resins 35A and 35B are compres- 
sion-molded so that the resin layers 13A and 13B are 
formed. As descrfced before, since the sealing resin 
35B is arranged in the outer periphery of the reinforce- 
ment plate 50 and the sealing resin 35A is arranged in 
the area surrounded by the sealing resin 35B, the resin 
layer 13B is located in the outer periphery of the sub- 
strate 16, and the resin layer 13A is located in the area 
surrounded by the resin layer 13A 

When the above resin sealing step is completed, as 
shown in Fig. 29(B), the film 30 is removed by the pro- 
truding electrode exposing step, so that the semicon- 
ductor device 10C shown in Fig. 29(C) is defined. 

The resin layer 1 3B located in the outer periphery of 
the substrate 16 (semiconductor element) can be 
formed of hard resin, while the resin layer 13A sur- 
rounded by the resin layer 13B can be formed of soft 
resin. The outer periphery of the semiconductor device 
10C fabricated by the above method is surrounded by 
the resin layer 13B formed of hard resin, and the sub- 
strate 16 is definitely protected by the reinforcement 
plate 50 and the resin layer 13B. Hence, the semicon- 
ductor device 10C has improved reliability. 

The resin layer 13A located further in than the resin 
layer 13B is formed of soft resin and is thus capable of 
absorbing stress applied to the bumps 12 at the time of 
mounting the device on a mounting board. Hence, the 
stress applied to the bumps 12 can be relaxed, and the 
reliability of the semiconductor device 10C can be 
improved. 

A description will now be given of tenth and elev- 
enth embodiments of the present invention. 

Fig. 30 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the tenth 
embodiment of the present invention, and Fig. 31 is a 
diagram showing a method for fabricating a semicon- 
ductor device according to the eleventh embodiment of 
the present invention. In Figs. 30 and 31 , parts that have 
the same structures as those of the first embodiment 
described with reference to Figs. 1 through 9 and the 
ninth embodiment of the present invention described 
with reference to 29 are given the same reference num- 
bers. 

The fabrication method according to the tenth 
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embodiment shown in Fig. 30 is characterized by 
arranging the sealing resin 35 to the reinforcement plate 
50 in the resin sealing step as in the case of the afore- 
mentioned ninth embodiment of the present invention. 
The fabrication method according to the eleventh $ 
embodiment shown in Fig. 31 is characterized by pro- 
viding a reinforcement plate 50A integrally with a frame 
part 54 and arranging the sealing resin 35 to the rein- 
forcement plate 50A beforehand. 

By arranging the sealing resin 35 to the reinforce- 
ment plates 50 and 50A beforehand in the resin sealing 
step, the reinforcement plates 50 and 50A can be used 
as a part of the mold 20G. More particularly, the rein- 
forcement plates 50 and 50A can be used as a part of 
the first lower mold half body 23. 

Hence, it is possible to reduce the area of the seal- 
ing resin 35 which directly contacts the first lower mold 
half body 23 (mold 20G) and to omit the step of remov- 
ing unwanted resin attached to the mold employed in 
the prior art. Hence, the work of the resin sealing step 
can be simplified. 

Particularly, the eleventh embodiment of the 
present invention provides the reinforcement plate 50A 
with the frame part 54. Hence, the portion of the rein- 
forcement plate 50A which faces the substrate 16 
defines a recess portion 55, which can be used as a 
cavity. In the arrangement shown in Fig. 30 in which the 
reinforcement plate 50 of a flat-plate shape is used, the 
sealing resin 35 touches the second lower mold half 
body 24. Hence, unwanted resin located in the above 
touching portion cannot be removed. 

In contrast, the eleventh embodiment of the present 
invention shown in Fig. 31 can realize an arrangement 
in which the sealing resin 35 does not contact the mold 
30G at all, so that unwanted resin attached to the mold 
20G can easily be removed. 

In the above-mentioned tenth and eleventh embod- 
iments of the present invention, when the reinforcement 
plates 50 and 50A are formed of a material having a 
good heat radiating performance, the semiconductor 
devices 10D and 10E will have an improved heat radiat- 
ing performance. Fig. 30(B) shows the semiconductor 
device 10D fabricated by the fabrication method accord- 
ing to the tenth embodiment, and Fig. 31 (B) shows the 
semiconductor device 10E fabricated by the fabrication 
method according to the eleventh embodiment of the 
present invention. 

A description will now be given of a twelfth embodi- 
ment of the present invention. 

Figs. 32 and 33 are diagrams showing a method for 
fabricating a semiconductor device according to the 
twelfth embodiment of the present invention. In Figs. 32 
and 33, parts that have the same structures as those of 
the first embodiment described with reference to Figs. 1 
through 9 are given the same reference numbers, and a 
description thereof will be omitted. 

The fabrication method of the present embodiment 
is characterized by forming the resin layer 13 (the first 



resin layer) on the front surface of the substrate 16 on 
which the bumps 12 are formed as in the case of each 
of the aforementioned embodiments, and then forming 
a second resin layer 1 7 on the back surface of the sub- 
strate 16. A detailed description will be given of a resin 
sealing step of the present invention by referring to Figs. 
32 and 33. 

Fig. 32(A) and Fig. 32(B) show a step of compres- 
sion-forming the first resin layer 13 on the front surface 
of the substrate 16 on which the bumps 12 are formed. 
The process shown in Figs. 32(A) and 32(B) is the same 
as that which has been described previously with refer- 
ence to Figs. 1 through 4. Hence, a description of the 
step of forming the first resin layer 13 will be omitted 
here. 

After the first resin layer 13 is formed on the front 
surface (bump formation surface) of the substrate 16 
through the process shown in Figs. 32(A) and 32(B), the 
substrate 16 is taken out of the mold 20. and is turned 
upside down. Then, the substrate 16 rs loaded onto the 
mold 20 again. Hence, the substrate 16 is loaded onto 
the mold 20 so that the surface of the substrate 16 on 
which the bumps 12 are formed faces the first lower 
mold half body 23. Then, as shown in Fig. 33(D). a sec- 
ond sealing resin 36 is placed on the upper surface of 
the substrate 16 loaded onto the first lower mold half 
body 23. 

Subsequently, as shown in Fig. 33(E). the upper 
mold 21 and the second lower mold half body 24 are 
moved down and thus the second sealing resin 36 is 
compression-molded. Hence, as shown in Fig. 33(F), 
the second resin layer 1 7 is formed on the back surface 
of the substrate 16. 

Fig. 33(G) shows a semiconductor device 10E fab- 
ricated by the method of the present embodiment As 
shown in this figure, the semiconductor device 10E has 
a structure in which the first resin layer 13 is compres- 
sion-molded on the front surface of the substrate 16 on 
which the bumps 12 are formed and the second resin 
layer 1 7 is compression-molded on the back surface of 
the substrate 16. 

The semiconductor device 10 is well balanced 
because the first resin layer 13 is formed, by the resin 
sealing step, on the front surface of the substrate 16 on 
which the bumps 12 are formed, and thereafter the sec- 
ond resin layer 1 7 is formed so as to cover the back sur- 
face of the substrate 16. 

That is, the arrangement in which only the first resin 
layer 13 is provided to the front surface of the substrate 
16 has a possibility that a difference in thermal expan- 
sion may occur between the front and back sides of the 
substrate 16 because the substrate 16 (semiconductor 
element) and the sealing resin have different thermal 
expansion ratios and a warp may occur in the substrate 
16. 

In contrast, according to the twelfth embodiment of 
the present invention, the front and back surfaces of the 
substrate 16 are respectively covered by the resin lay- 
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ers 13 and 17 so that the states of the front and back 
surfaces of the substrate 16 can be equalized and the 
semiconductor device 10E can be well balanced. 
Hence, it is possible to prevent occurrence of a warp in 
the semiconductor device 10E during the thermal proc- 
ess. 

It is also possible to select the first resin layer 13 
formed on the front surface of the substrate 1 6 and the 
second resin layer 17 formed on the back surface 
thereof of resins having different natures. For example, 
the first resin layer 13 is formed of soft resin so that 
stress applied to the bumps 12 can be relaxed. 

When the second resin layer 17 provided on the 
back surface of the substrate 16 is formed of hard resin, 
the substrate 16 can definitely be protected from exter- 
nal force. When the second resin layer 17 is formed of 
resin having a good heat radiating performance, the 
semiconductor device 10E has an improved heat radiat- 
ing performance. 

A description will be given of a thirteenth embodi- 
ment of the present invention. 

Fig. 34 is a diagram showing a method for fabricat- 
ing a semiconductor device according to a thirteenth 
embodiment of the present invention. In Fig. 34, parts 
that are the same as those of the first embodiment 
described with reference to Figs. 1 through 9 and the 
twelfth embodiment described with reference to Figs. 32 
and 33 are given the same reference numbers, and a 
description thereof will be omitted. 

Even in the present embodiment fabrication 
method, the first resin layer 13 is formed on the front 
surface of the substrate 16 and the second resin layer 
17 is formed on the back surface thereof. In the fabrica- 
tion method of the twelfth embodiment described with 
reference to Figs. 32 and 33, the first resin layer 13 is 
formed by the process shown in Fig. 32(A) through 
32(C). Thereafter, the substrate 16 to which the first 
resin layer 13 is formed is taken out of the mold 20 and 
is turned upside down. Then, the process shown in 
Figs. 33(D) through 33(F) is carried out so that the sec- 
ond resin layer 17 is formed. Hence, the twelfth embod- 
iment of the present invention is required to perform the 
compression molding step twice and does not have a 
good production efficiency. 

With the above in mind, the fabrication method 
according to the thirteenth embodiment of the present 
invention is characterized by simultaneously forming the 
first and second resin layers 13 and 17 by carrying out 
the compress molding step only one time. When the 
substrate 16 is loaded onto the mold 20 in the resin 
sealing step, as shown in Fig. 34(A), the second sealing 
resin 36 is loaded onto the mold 20 first, and the sub- 
strate 16 is placed on the first sealing resin 36 second. 
Thereafter, the first sealing resin 35 is placed on the 
substrate 16. During the above process, the second 
sealing resin 35 contacts the back surface of the sub- 
strate 16, and the first sealing resin 35 is placed on the 
surface of the substrate 16 on which the bumps 12 are 



formed. 

Fig. 34(B) shows a state in which the compression 
molding is being performed. As shown in this f igure, the 
substrate 16 is sandwiched between the first sealing 

5 resin 35 and the second sealing resin 36. Hence, the 
sealing resins 35 and 36 can be simultaneously com- 
pression-molded on the front and back surfaces of the 
substrate 16. Fig. 34(C) shows a state in which the first 
resin layer 13 is formed on the front surface of the sub- 

10 strate 1 6, and the second resin layer 1 7 is formed on the 
back surface thereof. 

Rg. 34(D) shows a semiconductor device fabri- 
cated by the production method according to the 
present embodiment, and has the same structure as 

is that of the semiconductor device 10E fabricated by the 
twelfth embodiment (the semiconductor device fabri- 
cated by the method according to the thirteenth embod- 
iment is also assigned the reference number 10E). As 
described above, it is not necessary to perform the work 

20 for turning the substrate 16 upside down as in the case 
of the fabrication method of the twelfth embodiment. 
The first resin layer 13 and the second resin layer 17 
can totally be formed by performing the compression 
molding process only one time. Hence, the production 

25 efficiency of the semiconductor device 10E can be 
improved. 

A description will now be given of a method for fab- 
ricating a semiconductor device according to a four- 
teenth embodiment of the present invention. 

30 Fig. 35 is a diagram showing the method for fabri- 
cating the semiconductor device according to the four- 
teenth embodiment. In Fig. 35, parts that have the same 
structures as those of the first embodiment described 
with reference to Figs. 1 through 9 are given the same 

35 reference numbers, and a description thereof will be 
omitted. 

In each of the aforementioned embodiments of the 
present invention, the protruding electrodes are spheri- 
cal bumps. The fourteenth embodiment is characterized 

40 in that the protruding electrodes are straight bumps 1 8. 
The straight bumps are of a circular cylinder shape, and 
can be formed by a plating method. Since the straight 
bumps 18 have the circular cylinder shape, the area of 
tip ends thereof is wider than that of the spherical 

45 bumps 12. 

the resin sealing step and the protruding electrode 
exposing step for the straight bumps 18 can be per- 
formed in the same manner as those employed in the 
aforementioned embodiments of the present invention. 

so Figs. 35(A) and 35(B) show a state in which the sub- 
strate 16 in which the straight bumps 18 are formed is 
loaded onto the mold 20 (not shown therein) in the resin 
sealing step. Rg. 35B is an enlarged cross-sectional 
view of a portion of the illustration of Rg. 35(A). In the 

55 loaded state, a film 30A is loaded onto the ends of the 
straight bumps 18. 

The film 30A has the same structure as that shown 
in Fig. 19 and is not liable to be elastically deformed. 
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When the resin sealing step is carried out for the sub- 
strate 16 in the above state, the resin layer 13 is com- 
pression-molded between the fDm 30A and the front 
surface of the substrate 16. 

When the resin sealing step is completed, a proc- 5 
ess is carried out which removes the film 30A fixed to 
the resin layer 13 (indicated by a pear-skin illustration) 
therefrom, as shown in Fig. 35(C). As shown by an 
enlarged illustration of Fig. 35(D), the straight bumps 18 
are embedded in the resin layer 13 except lor the ends 
thereof. 

In the seventh embodiment described with refer- 
ence to Figs. 19 through 21 , the bumps 12 has a spher- 
ical shape, and thus only small areas of the bumps 12 
are exposed from the resin layer 13 which totally seals 
the bumps 12. Hence, it is required to expose the ends 
of the bumps 12 from the resin layer 13, as shown in 
Fig. 21. 

In contrast, the fourteenth embodiment of the 
present invention employs the straight bumps 18 of the 
circular cylinder shape, the ends of the bumps 18 
exposed from the resin layer 13 has a comparatively 
wide area. Hence, as shown in Fig. 35(D), a sufficient 
electrical contact can be made by merely removing the 
film 30 A from the resin layer 13. Hence, the use of the 
straight bumps 18 can omit the step of exposing the 
bumps 12 from the resin layer 13 which is required 
when the spherical bumps 12 are employed. Thus, the 
step of fabricating the semiconductor device can be 
simplified. 

If it is required to provide further improved electrical 
contact performance, the step of exposing the ends of 
the straight bumps 18 from the resin layer 13. In the fol- 
lowing description, the term "bumps 12 H includes the 
bumps 12 having the spherical shape and the straight 
bumps 18. Further, if the bumps 12 having the spherical 
Shape are specifically described, a term "spherical 
bumps 12" is used. Similarly, if the straight bumps 18 
are specif ically described, a term "straight bumps 18* is 
used. 

A description will be given of a fifteenth embodi- 
ment of the present invention. 

Fig. 36 is a diagram showing a method of fabricat- 
ing a semiconductor device according to the fifteenth 
embodiment of the present invention. In Fig. 36, parts 
that have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 
9 and the fourteenth embodiment described with refer- 
ence to Fig. 35 are given the same reference numbers, 
and a description thereof will be omitted. 

The fabrication method according to the fifteenth 
embodiment is characterized by forming, after at least 
the ends of the bumps 12 (the straight bumps 18 are 
used in the present embodiment) are exposed from the 
resin layer 13 by the protruding electrode exposing step, 
other bumps 90 (hereinafter referred to as external con- 
nection bumps) on the ends of the bumps 12. 

The externa) connection bumps 90 are formed by 



an external connection protruding electrode forming 
step, which may be a bump formation technique which 
is generally used in practice. Examples of such a tech- 
nique are a transferring method, a plating method and a 
dimple plate method. After the protruding electrode 
exposing step is executed, the external connection pro- 
truding electrode forming step is carried out so that the 
external connection bumps 90 are formed on the ends 
of the straight bumps 1 8. 

According to the present embodiment, the protrud- 
ing electrode exposing step is carried out and then the 
external connection protruding electrode forming step is 
carried out so that the external connection bumps 90 
are formed on the ends of the straight bumps 1 8 and the 
electrical connections between the semiconductor 
device and a mounting board can be made more defi- 
nitely. 

More particularly, the bumps 12 are formed on the 
electrodes formed on the substrate 16 (semiconductor 
element), and are required to have a small size. Hence, 
when the small-size bumps 12 are used as external 
connection terminals for making electrical connections 
with the mounting board, there is a possibility that the 
electrical connections between the mounting board and 
the bumps 12 may not be made definitely. 

The external connection bumps 90 provided in the 
present embodiment are separated from the bumps 12 
formed on the substrate 16. Hence, it is possible to 
design the external connection bumps 90 separately 
from the substrate 16 and the bumps 12 (of course, the 
bumps 90 must be electrically connected to the bumps 
12) and is thus flexible to the structure of the mounting 
board. Hence, the external connection bumps 90 pro- 
vided to the ends of the bumps 12 makes it possible to 
improve the performance of mounting the semiconduc- 
tor device on the mounting board. 

A description will be given of a sixteenth embodi- 
ment of the present invention. 

Fig. 37 is a diagram showing a method of fabricat- 
ing a semiconductor device according to a sixteenth 
embodiment of the present invention. In Fig. 37, parts 
that have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 
9 and the fifteenth embodiment described with respect 
to Fig. 36 are given the same reference numbers, and a 
description thereof will be omitted. 

The present embodiment is characterized by bond- 
ing the bumps 12 and the external connection protrud- 
ing electrodes by means of adhesive members 91 
(hereinafter, stress relaxation bonding members) in the 
external connection protruding electrode forming step. 
The present embodiment is also characterized by using 
pole electrodes 92 that serve as the external connection 
protruding electrodes. 

The stress relaxation bonding members 91 are sol- 
der which has a fusing point higher than the tempera- 
ture applied when the semiconductor device is 
mounted. The pole electrodes 92 may be wires of palla- 
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dium. The bumps 12 and the pole electrodes 92 are 
bonded together by the stress relaxation bonding mem- 
bers 91 . The solder is a comparatively soft metal, and 
thus the stress relaxation bonding members 91 of sol- 
der are deformed in the bonded positions of the bumps 
1 2 and the pole electrodes 92. Hence, stress exerted on 
the pole electrodes 92 can be absorbed. 

According to the sixth embodiment, the bumps 12 
and the pole electrodes 92 are bonded together by the 
stress relaxation bonding members 91 having the stress 
relaxing function. Hence, even if external force is 
exerted on the pole electrodes 92 and stress is caused, 
the stress is relaxed by the stress relaxation bonding 
members 91 and is prevented from being transferred to 
the bumps 12. Hence, it is possible to the substrate 16 
(semiconductor element) from being damaged due to 
external stress and thus improve the reliability of the 
semiconductor device. 

Since the external connection protruding elec- 
trodes are formed by the pole electrodes 92, it is possi- 
ble to make good electrical connections with external 
connection terminals (those provided on the mounting 
board or those of a test device), as compared with the 
spherical electrodes. The spherical electrodes have a 
comparatively narrow connection area, whereas the 
pole electrodes 92 have a comparatively wide connec- 
tion area. 

It may be somewhat difficult to form the spherical 
electrodes and obtain an even height (diameter). In con- 
trast, it is possible to easily form the wire-shaped pole 
electrodes 92 having an equal length, whereby there is 
no substantia! difference in length among the pole elec- 
trodes 92. Further, the pole electrodes 92 can be elasti- 
cally bucWing-deformed, and inherently have the stress 
relaxing function. Hence, it is possible to more effec- 
tively relax stress caused by external force. 

A description will be given of a seventeenth embod- 
iment of the present invention. 

Fig. 38 is a diagram showing a method of fabricat- 
ing a semiconductor device according to the seven- 
teenth embodiment of the present invention. In Fig. 38, 
parts that have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 
9 are given the same reference numbers and a descrip- 
tion thereof will be omitted. 

The film 30 is formed of an elastic substance in 
order to expose the bumps 12 from the resin layer 13 in 
the aforementioned first embodiment of the present 
invention. Further, the film 30 is provided to the bumps 
12 so that the ends of the bumps 12 fall in the film 30. 
Thus, when the film 30 is removed, the ends of the 
bumps 12 are exposed from the resin layer 13. How- 
ever, the ends of the bumps 12 protruding from the resin 
layer 13 thus formed may have a comparatively narrow 
area and may not make good electrical contacts to the 
mounting board. 

In the aforementioned seventh embodiment the 
film 30A is formed of hard resin, and the ends of the 



bumps 12 are not naked from the resin layer 13 when 
the f im 30A is removed. The ends of the bumps 1 2 are 
exposed by the laser projecting device or the like as 
shown in Fig. 21. However, the seventh embodiment 
5 requires a large-scale facility to expose the ends of the 
bumps 12. 

With the above in mind, as shown in Fig. 38(A), the 
seventeenth embodiment is characterized by forming 
the film 30B of a hard substance in the resin sealing 

10 step and forming projections 19 on the film 30B so that 
the projections 19 face the bumps 12. A description will 
be given of the resin sealing step using the film 30 B pro- 
vided with the projections 19. In Fig. 38, an illustration of 
the mold is omitted. 

75 Fig. 38(B) shows a state in which the substrate 16, 
the sealing resin 35 and the film 30B are loaded onto 
the mold. In this state, the projections 19 formed on the 
film 30B are positioned so as to face the bumps 12 
formed on the substrate 1 6. The f 9m 30B is formed of a 

20 hard resin substance, and the projections 1 9 are formed 
of a comparatively soft resin substance. That is, the 
present embodiment, the film 30B and the projections 
1 9 are made of different substances (however, the films 
30B and the projections 19 may be integrally formed of 

25 an identical substance). 

Fig. 38(C) shows a state in which the sealing resin 
35 is subjected to a compression molding process. In 
the compression molding process, the projections 19 
formed on the film 30B are pressed by the bumps 12. 

30 Hence, the sealing resin 35 do not adhere to the bumps 
12, in areas in which the projections 19 are pressed by 
the bumps 12. IN addition, the projections 19 are 
formed of soft resin, and the contact areas between the 
bumps 12 and the projections 19 can be increased 

35 because the projections 1 9 are elastically deformabl e. 
Fig. 38(D) shows a protruding electrode exposing 
step in which the film 30B is removed from the substrate 
1 6. As has been described previously, the sealing resin 
35 do not adhere to the bumps 12 in the areas in which 

40 the bumps 12 are pressed by the projections 19. In the 
state in which the film 30B has been removed, the 
above areas are exposed from the resin layer 13. In 
addition, the areas in which the bumps 12 are exposed 
from the resin layer 13 are wider than corresponding 

45 those obtained by the method of the first embodiment of 
the present invention. 

Hence, according to the seventeenth embodiment 
of the present invention, it is possible to definitely 
expose the bumps 12 from the resin layer 13 without a 

so large scale facility. Further, the areas of the bumps 12 
exposed from the resin layer 1 3 are comparatively wide. 
Hence, as shown in Fig. 38(E), even when the external 
connection bumps 90 are provided to the ends of the 
bumps 12, the bumps 12 and the external connection 

55 bumps 90 can definitely be bonded together, 

A description will be given of an eighteenth embod- 
iment of the present invention. 

Figs. 39 and 40 are diagrams showing a method for 
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fabricating a semiconductor device according to the 
eighteenth embodiment of the present invention. In 
Figs. 39 and 40, parts that have the same structures as 
those of the first embodiment described with reference 
to Figs. 1 through 9 are given the same reference num- 
bers and a description thereof will be omitted. 

The present embodiment is characterized by a 
method for forming a bump 1 2A on the substrate 1 6 and 
a structure thereof. The bump 12A is formed on a con- 
nection electrode 98 provided on the surface of the sub- 
strate 16. The step of forming the bump 12A 
commences forming a core portion 99 (indicated by a 
pear-skin illustration) on the upper portion of the con- 
nection electrode 98. The core portion 99 is formed of 
resin having elasticity (for example, polyimide). 

The core portion 99 can be formed on the connec- 
tion electrode 98 by the following method. First, resin 
(photosensitive polyimide) for forming the core portion 
99 is spin-coated on the entire surface of the substrate 
16 to have a given thickness. Subsequently, the portion 
of the resin 98 other than the connection electrode 98 is 
removed by photolithography. 

Then, an electrically conductive film 100 is formed 
so as to cover the entire surface of the core portion 99. 
The electrically conductive f ilm 100 is formed by a thin- 
film forming technique such as a plating method or sput- 
tering method. The side portions of the film 1 00 are con- 
nected to the connection electrode 98. The electrically 
conductive film 100 is formed of a metal which has an 
elasticity and a low electrical resistance. By the above 
method, the bump 12A is formed. In Fig. 39. a reference 
number 102 indicates an insulating film. 

It can be seen from the above description that the 
bump 12A includes the core portion 99 and the electri- 
cally conductive film 100 formed on the surface of the 
core portion 99. As described above, the core portion 

99 has an elasticity and the electrically conductive film 

100 is also formed by a substance having en elasticity. 
Hence, even rf external force is exerted on the bump 
12A at the time of mounting, resultant stress can be 
absorbed due to elastic deformations of the core portion 
99 and the electrically conductive film 100. Hence, it is 
possible to prevent stress from being applied to the sub- 
strate 16, which can thus be suppressed from being 
damaged. 

Now, a description will be given of the height of the 
bump 12A with respect to the resin layer 13. Fig. 39(A) 
shows an arrangement in which the ends of the bump 
12A protrudes from the resin layer 13. The bump 12A 
has a comparatively wide exposed area. Hence, when 
the external connection bump 90 is provided, the bump 
21 A and the bump 90 can definitely be bonded together 
through a wide interface area. 

Fig. 39(B) shows an arrangement in which the end 
of the bump 1 2A is flush with the surface of the resin 
layer 13. This arrangement provides a semiconductor 
device of an LCC (Leadless Chip Carrier) structure, and 
contributes to increasing the mounting density. 



Fig. 39(C) shows an arrangement in which the end 
of the bump 12A is located at a lower level than that of 
the surface of the resin layer 13. Hence, a recess por- 
tion 101 is formed in the resin layer 13 through which 

5 the bump 12A is exposed. If the external connection 
bump 90 is applied to the present arrangement, the 
recess portion 101 functions to position the external 
connection bump 90. Hence, as compared with the 
arrangement shown in Fig. 39(A), the bump 12A and 

w the external connection bump 90 can be positioned eas- 
ily. 

In the present eighteenth embodiment as shown in 
Fig. 40, electrode pads 97 provided on the substrate 1 6 
(semiconductor element) are spaced apart from con- 

15 nection electrodes 98 in which the bumps 12A are 
formed. The electrode pads 97 and the connection elec- 
trodes 98 are connected together through lead lines 96. 

in the arrangement shown in Fig. 39 in which the 
external connection bump 90 is provided to the end of 

20 the bump 12A, the bump 90 is made greater than the 
bump 12A in order to improve the mounting perform- 
ance. Hence, if the adjacent bumps 12 are arranged at 
a small pitch, the adjacent external connection bumps 
90 may contact each other. 

25 With the above in mind, in the arrangement shown 
in Fig. 90, the electrode pads 97 and the connection 
electrodes 98 are connected together by means of the 
lead lines 96, so that the connection electrodes 98 in 
which the bumps 12A are formed are arranged at an 

30 increased pitch. Hence, it is possible to avoid occur- 
rence of an interference between the adjacent external 
connection bumps 90. 

A description will be given of a nineteenth embodi- 
ment of the present invention. 

35 Fig. 41 is a diagram showing a method for produc- 
ing a semiconductor device according to the nineteenth 
embodiment of the present invention. In Fig. 41 , parts 
that have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 

ao 9 are given the same reference numbers, and a descrip- 
tion thereof will be omitted. 

In the present fabrication method, as shown in Fig. 
41(A), a cut position groove 105 having a relatively wide 
width is formed, before the resin sealing step, in a posi- 

45 tion (indicated by a broken line X; the position is herein- 
after referred to as cut position) in which the substrate 
16 is cut by a separating step carried out. The width of 
the cut position groove 105 is at least greater than the 
width of a dicer 29, which will be described later. 

so In the resin sealing step of forming the resin layer 
13 subsequent to the step of forming the groove 105, 
the cut position groove 105 is filled with the sealing resin 
35, so that a cut position resin layer 106 is formed. In the 
separating step earned out after the resin sealing step, 

55 as shown in Fig. 41(B), the substrate 16 is cut, by the 
dicer 29, in the cut position X within the cut position 
groove 105 full of the cut position resin layer 106. 
Hence, the substrate 16 is cut as shown in Fig. 41(C). 
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According to the above mentioned fabrication 
method, it is possible to prevent occurrence of a crack in 
the substrate 1 6 and the resin layer 13 in the separating 
step. The reason for the above will be described below. 

An arrangement will now be assumed in which the $ 
cut position groove 105 is not formed. The separating 
step cuts the substrate 1 6 having the surface on which 
the resin layer 1 3 that is a relatively thin film is provided. 
The cutting process using the dicer 29, a large magni- 
tude of stress is applied to the substrate 16. Hence, the 
thin resin layer 13 may be flaked off from the substrate 
16 or crack may occur in the resin layer 13 and the sub- 
strate 16. 

In contrast, according to the nineteenth embodi- 
ment of the present invention, the cut position groove 
105 which is relatively wide is formed in the cut position 
X. Hence, the separating step is carried out within the 
cut position groove 105 in which the cut position resin 
layer 106 is formed. The cut position resin layer 106 is 
thicker than the resin layer 13 formed on the other por- 
tion, and a greater mechanical strength. Further, the cut 
position resin layer 106 is more flexible than the sub- 
strate 16, and functions to absorb the stress. 

Hence, the stress caused in the cutting process is 
absorbed and weakened by the cut position resin layer 
106, and is then applied to the substrate 16. Hence, it is 
possible to prevent occurrence of a crack in the resin 
layer 13 and the substrate 16 and improve the yield. 

As shown in Fig. 41 (C). exposed portions of the cut 
position resin layer 106 are provided on the side sur- 
faces of the substrate 16 after the separating step is 
completed. Hence, the side portions of the substrate 16 
are protected by the cut position resin layer 106, so that 
the substrate 16 can be suppressed from being affected 
by the external environments. 

Further, a handling apparatus used to transport the 
semiconductor device can be designed to grip the 
exposed portions of the cut position resin layer 106. 
Hence, it is possible to prevent the substrate 16 from 
being damaged by the handling apparatus. 

A description will now be given of a twentieth 
embodiment of the present invention. 

Fig. 42 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the twentieth 
embodiment of the present invention. In Fig. 42, parts 
that have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 
9 and the nineteenth embodiment described with refer- 
ence to Fig. 41 are given the same reference numbers, 
and a description thereof will be omitted. 

In the aforementioned nineteenth embodiment, the 
cut position groove 105 is formed in the cut position X. 
In contrast, the twentieth embodiment is characterized, 
as shown in fig. 42(A), that a pair of stress relaxing 
grooves 1 10a and 1 10b are provided so that sandwich 
the cut position X. Hence, the separating step, the sub- 
strate 1 6 is cut in the position between the pair of stress 
relaxing grooves 1 10a and 1 10b. 



Further, as shown in Fig. 42(B), 111a and 11b are 
formed in the stress relaxing grooves 1 10a and 1 10b in 
the resin sealing step. The stress relaxing resin layers 
111a and 111b are thicker than the resin layer 13 
formed on the other portions and have an enhanced 
mechanical strength. Further, the stress relaxing resin 
layers 111a and 111b are more flexible than the sub- 
strate 16 and thus function to absorb stress generated. 

When the substrate 16 is cut in the position 
between the stress relaxing grooves 110a and 110b, a 
large magnitude of stress is applied to the above posi- 
tion (hereinafter, the portion is referred to as a substrate 
cutting portion 16a). Hence, a crack may be generated 
in the substrate cutting portion 16a and the resin layer 
13 provided thereon. However, no important structural 
elements such as the bump 12 and an electronic circuit 
are provided in the substrate cutting portion 16a. 
Hence, there is no problem even if a crack occurs. 

The stress generated when the substrate cutting 
portion 1 6a is cut is transferred towards the sides of the 
substrate 16. However, the stress relaxing grooves 
1 1 0a and 1 1b full of the stress relaxing layers 111a and 
111b are formed on the sides of the substrate cutting 
portions 16a. Hence, the above stress can be absorbed 
by the stress relaxing grooves 1 10a and 1 10b. 

Hence, the stress generated in the substrate cutting 
portions 16a do not affect portions (in which electronic 
circuits are formed) located beyond the stress relaxing 
grooves 1 10a and 1 1 0b. Thus, it is possible to prevent a 
crack from being generated in the areas in which the 
bumps 12 and electronic circuits are formed. Fig. 42(C) 
shows a state in which the separating step is com- 
pleted. 

A description will be given of a twenty first embodi- 
ment of the present invention. 

Fig. 43 is a diagram of a method for fabricating a 
semiconductor device according to the twenty first 
embodiment In Fig. 43, parts that have the same struc- 
tures as those of the first embodiment described with 
reference to Figs. 1 through 9 and the nineteenth 
embodiment described with reference to Fig. 41 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the fabrication method of the present embodi- 
ment a first separating step is executed before the resin 
sealing step is executed. Thus, the substrate 16 is sep- 
arated into semiconductor elements 112. Each of the 
semiconductor elements 112 is equipped with bumps 
12 and an electronic circuit (not shown). 

After the first separating step is completed, the 
resin sealing step is carried out. In this step, as shown 
in Fig. 43(A), the semiconductor elements 112 are 
arranged on a film member 113 serving as a base mem- 
ber. At this time, an adhesive is used to mount the sem- 
iconductor elements 112 on the film member 113. As 
shown in Rg. 43(A), the semiconductor elements 112 
are arranged so that a gap portion 114 is formed 
between the adjacent semiconductor elements 112. 



15 



20 



25 



30 



35 



40 



45 



50 



35 



69 



EP 0 853 337 A1 



70 



Then, a resin compression -mowing process is car- 
ried out so that the resin layer 13 is formed on the sur- 
face of each of the semiconductor elements 112, and a 
cut position resin layer 106 is formed in the gap portion 
114. Subsequently, a protruding electrode exposing 5 
step is carried out which exposes at least the ends of 
the bumps 12 from the resin layer 13. Fig. 43(B) shows 
a state observed when the above process is completed. 

Then, a second separating step is carried out. In 
this step, a cutting operation is performed in the position 
between the adjacent semiconductor elements 112, 
that is, the position in which the cut position resin layer 
106 is formed. Hence, the cut position resin layer 106 is 
cut along with the film member 113. hence, as shown in 
Fig. 43(C), the semiconductor elements 112 having the 
resin layer 13 are separated from each other. Then, as 
shown in Fig. 43(D), the separated film members 113 
are removed. 

In the above-mentioned fabrication method, the 
semiconductor elements 112 are separated from each 
other by cutting the substrate 16 by the first separating 
step. Hence, it is possible to mount different types of 
semiconductor elements 1 1 2 on the film member 1 13 in 
the resin sealing step. 

Hence, it is possible to realize a combination of 
semiconductor elements 112 of different types and dif- 
ferent performances on the single resin sealing layer 13. 
Hence, the degree of freedom in design of semiconduc- 
tor devices can be improved. Further, the twenty first 
embodiment has the same effects as those of the nine- 
teenth embodiment described with reference to Fig. 41. 

A description will be given of a twenty second 
embodiment of the present invention. 

Fig. 44 is a diagram showing a method of fabricat- 
ing a semiconductor device according to the twenty sec- 
ond embodiment. In Fig. 44, parts that have the same 
structures as those of the twenty first embodiment 
described with reference to Fig. 43 are given the same 
reference numbers, and a description thereof will be 
omitted. 

The fabrication method of the present embodiment 
is generally the same as that of the twenty first embodi- 
ment described with reference to Fig. 43. In the twenty 
first embodiment the film member 113 is used as the 
base member in the resin sealing step. In contrast, the 
twenty second embodiment uses a heat radiating plate 
1 1 5 as the base member. 

Thus, the semiconductor elements 112 are 
mounted on the heat radiating plate 115 in the resin 
sealing step, and the heat radiating plate 115 is cut 
together with the cutting position resin layer 106 in the 
second separating step. In the twenty first embodiment, 
the film member 1 13 is removed after the second sepa- 
rating step is completed. In contrast the present 
embodiment does not remove the heat radiating mem- 
bers 115 after the second separating step is completed. 
Hence, the heat radiating plates 115 remain in the 
respective semiconductor devices, which have 



improved heat radiating performance. 

A description will be given of a twenty third embod- 
iment of the present invention. 

Rgs. 45 and 46 are dagrams showing a method for 
fabricating a semiconductor device according to a 
twenty third embodiment of the present invention. In 
Rgs. 45 and 46, parts that have the same structures as 
those of the first embodiment descrfoed with reference 
to Rgs. 1 through 9 are given the same reference num- 
bers and a description thereof will be omitted. 

The fabrication method of the present embodiment 
is characterized by forming, as shown in Rg. 46, posi- 
tioning grooves 120 on the resin layer after the resin 
sealing step is executed but before the separating step 
is executed. 

The positioning grooves 120 formed on the resin 
layer 13 can be used as a reference for positioning a 
semiconductor device 1 0F to a tester. By forming the 
positioning grooves 120 before the separating step is 
executed, the positioning grooves 1 20 can be totally and 
efficiently formed with respect to a plurality of semicon- 
ductor devices 10F. 

The positioning grooves 120 can be formed by, for 
example, performing half scribing to the resin layer 13 
by using the dicer 29, as shown in Rg. 45. Hence, the 
positioning grooves 120 can be efficiently and precisely 
formed by the generally used scribing technique. 

A description will be given of a twenty fourth 
embodiment of the present invention. 

Rg. 47 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the twenty 
fourth embodiment. In Fig. 47, parts that have the same 
structures as those of the first embodiment are given 
the same reference numbers and a description thereof 
will be omitted. 

The present embocfiment is characterized by form- 
ing, as shown in Rg. 47. positioning grooves 121 on the 
back surface of the substrate 1 6 before the resin sealing 
step is completed but before the separating step is per- 
formed. Fig. 47(B) is an enlarged view of a part of the 
illustration of Rg. 47(A). 

The positioning grooves 121 can be used as a ref- 
erence for positioning the semiconductor device as in 
the case of the twenty third embodiment. Particularly, 
the positioning of the semiconductor device at the time 
of mounting is carried out so that the bumps 1 2 face the 
mounting board. Hence, the positioning grooves 120 
formed on the resin layer 13 cannot be visually recog- 
nized from the upper side. 

In contrast, the positioning grooves 121 formed on 
the back surface of the substrate 1 6 can be visually rec- 
ognized even at the time of mounting. Hence, the 
mounting process can be carried out precisely. The 
positioning grooves 121 can be formed by performing 
half scribing on the back surface of the substrate 16 by 
the dicer 29 as in the case of the twenty third embodi- 
ment. 

A description will be given of twenty fifth and twenty 
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sixth embodiments of the present invention. 

Rg. 48 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the twenty fifth 
embodiment of the present invention, and Rg. 49 is a 
diagram showing a method for fabricating a semicon- 
ductor device according to the twenty sixth embodiment 
of the present invention. In Rgs. 48 and 49, parts that 
have the same structures as those of the first embodi- 
ment described with reference to Rgs. 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The fabrication method of the twenty fifth embodi- 
ment is characterized by forming positioning grooves 
121 as in the case of the twenty third and twenty fourth 
embodiments. Rg. 48(C) shows one positioning groove 
1 22 formed on the resin layer 13. 

As shown in Rg. 48(A), the positioning grooves 122 
are formed by using a film 30C having projections 31 
located in positions in which the projections 31 do not 
interfere with the bumps 12. Fig. 48(B) shows a state in 
which the film 30C having the projections 31 faces the 
substrate 16 in the resin sealing step. As shown, the 
projections 31 is located so as not to face the bumps 12. 
Hence, the positioning groove 122 is formed on the 
resin layer 13 due to the projections 31 when the resin 
sealing step is completed. 

The fabrication method of the twenty sixth embodi- 
ment is characterized by forming a positioning protrud- 
ing 123 in the resin layer 13. Fig. 49(C) shows the 
positioning protruding 123 formed in the resin layer 13. 

The positioning protruding 123 are formed by using 
the film 30C having recesses 32 located in the positions 
in which the recess positions 32 do not interfere with the 
bumps 12. Rg. 49(B) shows a state in which the film 
30C having the recess 32 faces the substrate 1 6. As 
shown, the recess 32 is located so as not to face the 
bumps 12. Hence, the positioning protruding 123 is 
formed on the resin layer 13 due to the recess 32 when 
the resin sealing step is completed. 

The above-mentioned twenty fifth and twenty sixth 
embodiments respectively use the films 30C having the 
projections 31 and the recesses 32 located in the posi- 
tions having no positional interferences with the bumps 
12, so that the positioning grooves 122 and the position- 
ing protruding 123 serving as the references for posi- 
tioning can be formed on the resin layer 13. Hence, 
when the semiconductor device is subjected to a test 
process or a mounting process, the semiconductor 
device can be positioned by referring to the positioning 
grooves 122 or the positioning protruding 123. Hence, 
the positioning work of the semiconductor device can be 
simplified. 

A description will be given of a twenty seventh 
embodiment of the present invention. 

Rg. 50 is a diagram showing a method for fabricat- 
ing a semiconductor device according to the twenty sev- 
enth embodiment. In Rg. 50, parts that have the same 
structures as those of the first embodiment described 



with reference to Rgs. 1 through 9 are given the same 
reference numbers, and a description thereof will be 
omitted. 

The fabrication method of the present embodiment 

5 is characterized by selecting some bumps 12 among 
the bumps 12 as references for positioning (hereinafter 
such bumps are referred to as positioning bumps 12B) 
and by processing, after the resin sealing step is com- 
pleted, the resin layer 13 in the positions in which the 

10 positioning bumps 12B are famed. Hence, the general 
bumps 12 can be discriminated over the positioning 
bumps 12B. The structure itself of the positioning 
bumps 1 2B is the same as that of the general bumps 1 2. 
Rg. 50(A) shows the substrate 16 observed after 

15 the resin sealing step and the protruding electrode 
exposing step are completed. In this state, the resin 
layer 13 has a uniform film thickness on the substrate 
16. Hence, the positioning bumps 12B cannot be dis- 
criminated from the general bumps 12. 

20 With the above in mind, as shown in Rg. 50(B), a 
step is performed which reduces the thickness of the 
resin layer 13 in the vicinity of the positioning bumps 
12B. Hence, the positioning bumps 12B can be discrim- 
inated from the general bumps 12. The resin layer 13 

25 can be processed to define the positioning bumps 12B 
by, for example, laser beam projection, eximer laser, 
etching, mechanical polishing or blasting, these means 
being also used in the aforementioned protruding elec- 
trode exposing step. Hence, there is no need to greatly 

30 modify the fabrication facility for resin processing. 

A description will be given of a method of discrimi- 
nating the positioning bumps 12B from the general 
bumps 12. Fig. 50(C) is an enlarged view of a part of the 
positioning bump 12B, and Rg. 50(D) is a top view of 

35 the positioning bump 12B. Fig. 51(A) is an enlarged 
view of the general bump 12, and Fig. 51(B) is a top 
view of the general bump 12. 

As described previously, the positioning bump 12B 
has the same structure as that of the general bump 12. 

40 Hence, it is impossible to discriminate the general bump 
12 and the positioning bump 12B only by referring to 
their structures themselves. The bumps 12 and 12B 
have a spherical shape or a rugby ball shape, and thus 
the diameters thereof viewed from the top are different 

45 from each other due to the depths in which the bumps 
12 and 12B are embedded in the resin layer 13. 

More particularly, the general bump 12 is deeply 
embedded in the resin layer 13, and thus a compara- 
tively small diameter L2 of the exposed portion can be 

so observed when viewing the general bump 12 from the 
top, as shown in Rg. 51(B). In contrast, the positioning 
bump 12B is greatly exposed from the resin layer 13 by 
the aforementioned resin process, and thus a compara- 
tively large diameter L1 of the exposed portion can be 

55 observed when viewing the positioning bump 12 from 
the top, as shown in Rg. 50(D) (L1 > L2). 

Hence, it is possible to discriminate the general 
bump 12 and the positioning bump 12B from each other 
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by measuring the diameters of the bumps 12 and 12B 
observed when viewing these bumps from the top. 
Hence, it is possible to position the semiconductor 
device by referring to the positioning bumps 12B. 

A description will be given of a method for mounting 
the semiconductor device fabricated by any of the fore- 
going embodiments of the present invention. 

Fig. 52 shows a first embodiment of the mounting 
method. Fig. 52(A) shows a method for mounting the 
semiconductor device 10 fabricated by the method 
according to the aforementioned first embodiment of the 
present invention, wherein the bumps 12 are bonded to 
the mounting board 14 by using bonding members 125 
such as solder paste. Fig. 52(B) shows a method for 
mounting a semiconductor device 1 0G fabricated by the 
method according to the aforementioned fourteenth 
embodiment, wherein the straight bumps 1 8 are bonded 
to the mounting board 14 by using the bonding mem- 
bers 125 such as solder paste. Fig. 52(C) shows a 
method for mounting a semiconductor device 10H fabri- 
cated by the method according to the aforementioned 
fifteenth embodiment in which the external connection 
terminals 90 provided to the ends of the bumps 12 are 
bonded to the mounting board 1 4. 

Fig. 53 shows a second embodiment of the mount- 
ing method. The mounting method shown in Fig. 53 
mounts the semiconductor device 10 on the mounting 
board 14 and arranges an under fill resin126. 

Fig. 53(A) shows an arrangement in which the 
bumps 12 of the semiconductor device 10 are directly 
bonded to the mounting board 14 and then the under fill 
resin 126 is provided. Fig. 53(B) shows an arrangement 
in which the bumps 12 are bonded to the mounting 
board 14 through the bonding members 125, and then 
the under fill resins 126 are provided. 

As described above, the semiconductor devices 1 0, 
1 0A - 1 0H have the arrangements in which the resin lay- 
ers 13, 13A and 13B are formed on the substrates 16, 
which are definitely protected thereby. 

On the other hand, the portions of the bumps 12, 18 
and 90 bonded to the mounting board 14 are exposed 
and may be oxidized. Also, if there is a large difference 
in thermal expansion ration between the mounting 
board 14 and the substrate 16, a large magnitude of 
stress may be applied to the bonded portions of the 
bumps 12, 18 and 90 and the mounting board 14. With 
the above in mind, the under fill resin 126 may be pro- 
vided in order to prevent the bonded portions from being 
oxidized and relax the stress applied to the bonded por- 
tions. 

Fig. 54 shows a third embodiment of the mounting 
method (the semiconductor device 10H having the 
external connection bumps 90 is exemplarily illus- 
trated). The present mounting method is characterized 
by arranging heat radiating fins 127 and 1 28 to the sem- 
iconductor device 1 0H at the time of mounting. 

Fig. 54A shows an arrangement in which the heat 
radiating fin 12 is provided to a single semiconductor 



device 10H. Fig. 54B shows an arrangement in which 
the heat radiating fin 128 is arranged to a plurality of 
(two in the figure) semiconductor devices 10H. The 
semiconductor devices 1 0H are fixed to the heat radiat- 

5 ing fins 127 and 128 and are then mounted on the 
mounting board 14. Alternatively, the semiconductor 
devices 10H are mounted on the mounting board 14, 
and then the heat radiating fins 127 and 1 28 are fixed to 
the semiconductor devices 1 0H. 

10 Fig. 55 shows a fourth embodiment of the mounting 
method. The present mounting method mounts a plural- 
ity of semiconductor devices 10 on the mounting board 
14 by using interposer boards 130. The semiconductor 
devices 10 are bonded to the interposer boards 130 by 

75 the bumps 12, and the interposer boards 130 are elec- 
trically connected together through substrate bonding 
bumps 129. Hence, connection electrodes 130a and 
130b are formed on the upper and lower surfaces of 
each of the interposer boards 130, and are connected 

20 together by internal wiring lines 1 30c. 

The present mounting method makes it possible to 
arrange a plurality of semiconductor devices 10 in a 
stacked formation and thus increase the mounting den- 
sity of semiconductor devices 10 per unit area on the 

25 mounting board 14. The arrangement of the present 
method is effective and efficient when the semiconduc- 
tor devices 10 are memory devices. 

Fig. 56 shows a fifth embodiment of the mounting 
method, in which the semiconductor device 10A of the 

30 second embodiment described with reference to Fig. 26 
is mounted on the interposer board 131, which is then 
mounted on the mounting board 14. The interposer 
board 131 used in the present embodiment is a murti 
layer wiring board. A plurality of upper electrodes which 

35 are to be connected to the semiconductor device 10A 
are provided on the upper surface of the interposer 
board 1 31 . A plurality of mounting bumps 1 36 which are 
to be bonded to the mounting board 1 4 are provided on 
the lower surface of the interposer board 131. 

40 Fig. 57 shows a sixth embodiment of the mounting 
method, in which the semiconductor device 10A of the 
second embodiment is mounted on a first interposer 
board 131, which is mounted on a second interposer 
board 132 together with other electronic components 

45 1 35. Then, the second interposer board 1 32 is mounted 
on the mounting board 14. The second interposer board 
132 is a multilayer wiring board. A plurality of upper 
electrodes which are to be connected to the first inter- 
poser board 1 31 and the electronic components 135 are 

so provided on the upper surface of the second interposer 
board 1 32. A plurality of mounting bumps 1 37 which are 
to be bonded to the mounting board 14 are provided on 
the lower surface of the second interposer board 132. 
Fig. 58 shows a seventh embodiment of the mount- 

55 ing method. In the sixth embodiment of the mounting 
method shown in Fig. 57, the first interposer board 131 
on which the semiconductor device 10A is mounted and 
the electronic components 135 are provided on only the 
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upper surface of the second interposer 132, while the 
mounting bumps 137 are provided on the tower surface 
thereof. 

In contrast, in the seventh embodiment of the 
mounting method, a second irtterposer board 133 has s 
upper and lower surfaces on both of which surfaces are 
provided the electronic components 135 and the first 
irtterposer boards 131 on which the semiconductor 
devices 10A are mounted. Electrical connections with 
the outside of the device are made by card edge con- 
nectors 138 provided on a side end of the second inter- 
poser board 133 (the left side end in Fig. 58). 

In the mounting methods described with reference 
to Figs. 55 through 58, the irtterposer boards 131 - 133 
are interposed between the semiconductor device 10, 
1 0A and the mounting board 14 (or a connector to which 
the card edge connectors 138). The irtterposer boards 
131-133 are multilayer wiring boards, so that the wiring 
lines within the boards can be routed with ease and a 
high degree of freedom, and the matching between the 
bumps 12 of the semiconductor devices 10, 10A (the 
external connection bumps 90) and the mounting board 
14 (or connector). 

A description will be given of a method for fabricat- 
ing a semiconductor device according to a twenty eighth 
embodiment of the present invention, and a fourth 
ernbodiment of the semiconductor device. 

First, a description will be given, with reference to 
Fig. 63, of a semiconductor device 1 0J according to the 
fourth embodiment of the present invention. In Fig. 63, 
parts that have the same structures as those of the 
semiconductor device 10 according to the first embodi- 
ment described with reference to Fig. 9 are given the 
same reference numbers and a description thereof will 
be omitted. The semiconductor device 10J of the 
present embodiment is generally made up of the sub- 
strate 16 (semiconductor element), the resin layer 13 
and external connection electrodes 140. The substrate 
1 6 functions as a semiconductor element and has a sur- 
face on which are provided electronic circuits and the 
external connection electrodes 140 which can be con- 
nected to external terminals. The resin layer 13 is 
formed so as to cover the surface of the substrate 16 so 
that the external connection electrodes 140 are sealed 
by the resin layer 13. 

The semiconductor device 10J of the present 
embodiment is characterized in that the external con- 
nection electrodes 140 are laterally exposed at the 
interface between the substrate 16 and the resin layer 
13. More particularly, the semiconductor device 10J 
does not have any bumps, and electrical connections to 
a mounting board or the like can be made by the exter- 
nal connection electrodes 140 laterally exposed at the 
interface and used instead of the bumps. 

The semiconductor device 10J can be mounted on 
the mounting board by the external connection elec- 
trodes 140 rather than the bumps. Hence, it is possible 
to simplify the structure and fabrication process of the 



semiconductor device 10J and to thus reduce the cost 
and fabrication efficiency. Further, since the external 
connection electrodes 140 are laterally exposed at the 
interface between the resin layer 13 and the substrate 
16, the semiconductor device 10J can vertically be 
mounted on the mounting board 1 4, as will be described 
in detail later. 

A description will now be given of a method for fab- 
ricating a semiconductor device according to a twenty 
eighth embodiment of the present invention. The fabri- 
cation method of the twenty eighth embodiment fabri- 
cates the semiconductor device 10J shown in Fig. 63. 

The method for fabricating the semiconductor 
device 10J does not have the step of forming the 
bumps, but executes the resin sealing step immediately 
after a semiconductor element forming step is per- 
formed. In the semiconductor element forming step, 
given electronic circuits are formed on the surface of the 
substrate 16, and the lead lines 96 and the connection 
electrodes 98 are formed thereon, as has been 
described with reference to Fig. 40. Further, in the 
present step, the external connection electrodes 140 
are formed on the connection electrodes 98. 

Fig. 59 shows the substrate in a state in which the 
semiconductor element forming step is completed. As 
shown in this figure, the external connection electrodes 
140 are arranged along an edge of each of the rectan- 
gular areas (depicted by the solid lines), which corre- 
spond to respective semiconductor elements. 

After the substrate forming step is carried out, a 
resin sealing step is carried out. in which the substrate 
16 is loaded onto the mold and the resin 13 is compres- 
sion-molded. The present resin sealing step is the same 
as that of the aforementioned first embodiment, and a 
description thereof will be omitted. 

When the resin sealing step is completed, the resin 
layer 13 is formed on the entire surface of the substrate 
16. Hence, the lead lines 96 and the connection elec- 
trodes 98 are covered by the resin layer 13. After the 
resin sealing step, a separating step is immediately car- 
ried out rather than the protruding electrode exposing 
step because the bumps are not formed. 

The present embodiment is characterized by cut- 
ting, in the separating step, the substrate 16 in the posi- 
tion where the external connection electrodes 140 are 
formed. In Fig. 59, the broken lines denote the cutting 
positions. The substrate 16 is cut in the cutting position 
together with the resin layer 13, parts of the external 
connection electrodes 140 are cut. so that the semicon- 
ductor devices 10J can be obtained in which the exter- 
nal connection electrodes 140 are laterally exposed at 
the interface between the substrate 16 and the resin 
layer 13. 

As described above, the fabrication method of the 
present embodiment does not need the bump forming 
step and the protruding electrode exposing step, which 
are required in the aforementioned embodiments. Fur- 
ther, the external connection electrodes 140 can be 
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exposed from the resin layer 13 by merely cutting the 
substrate 16 in the cutting positions together with the 
resin layer 13. Hence, the semiconductor devices 10J 
can easily be fabricated. 

A description will now be given, with reference to 
Figs. 60 through 62, of a method for fabricating a semi- 
conductor device according to a twenty ninth embodi- 
ment of the present invention. The present fabrication 
method is directed to fabricating the semiconductor 
device 10J shown in Fig. 63. in Figs. 60 through 62, 
parts that have the same structures as those shown in 
Fig. 59 are given the same reference numbers and a 
description thereof will be omitted. 

As described previously, the twenty eight embodi- 
ment fabrication method described with reference to 
Fig. 59 can fabricate the semiconductor device 10J with 
ease. However, the separating step is required to cut 
the substrate 16 not only at the positions indicated by 
the broken lines shown in Fig. 59 but also at the posi- 
tions indicated by the solid lines shown therein. Further, 
parts indicated by arrows W are unnecessary (and dis- 
carded). Hence, the twenty eighth embodiment method 
does not execute the cutting process efficiently in the 
separating step and does not substrate 16 efficiently. 

Fig. 60 shows the substrate 16 in a state in which 
the semiconductor element forming step is completed. 
Fig. 60(A) shows the whole substrate 16, and Bg. 60(B) 
is an enlarged view of semiconductor elements 11a and 
11b among a plurality of semiconductor elements 
shown in Fig. 60(A). 

As shown in Fig. 60(B), even in the present embod- 
iment, the external connection electrodes 140 are 
arranged along an edge of each of the semiconductor 
elements 11a and 11b. However, the present embodi- 
ment is characterized in that the external connection 
electrodes 140 are commonly owned by the adjacent 
semiconductor elements 1 1 a and 1 1 b. 

After the above substrate forming step, a resin seal- 
ing step is carried out so that the resin layer 13 is 
formed on the surface of the substrate 16. Hence, the 
lead lines 96 and the connection electrodes 98 formed 
in the substrate forming step are sealed. 

After the resin sealing step is completed, a separat- 
ing step is performed so that the substrate 16 is cut in 
the positions where the external connection electrodes 
140 are formed. In Fig. 61(B), the position indicated by 
the broken line is a cutting position. 

The substrate 1 6 is cut in the cutting position so that 
the external connection electrodes are cut in the central 
positions thereof. Thus, as shown in Fig. 62, the semi- 
conductor devices 10J are formed in each of which 
devices the external connection electrodes 140 are lat- 
erally exposed at the interface between the substrate 1 6 
and the resin layer 13. 

As described above, the external connection elec- 
trodes 140 are commonly owned by the adjacent semi- 
conductor elements 1 1a and 1 1b. Hence, by forming the 
cutting process only one time, it is possible to expose 



the external connection electrodes 140 in each of the 
semiconductor elements 11a and 11b. 

Hence the efficiency in fabrication of the semicon- 
ductor devices 10J can be improved. Further, the 
5 present fabrication method does not produce the 
unnecessary parts indicated by the arrows W shown in 
Fig. 59. Hence, the substrate 16 can efficiently be uti- 
lized, e 

A description will now be given of eighth through 
10 eleventh embodiments of the semiconductor device 
mounting method, which are directed to mounting the 
semiconductor device shown in Fig. 63 on the mounting 
board 14. 

Fig. 64 shows the eighth embodiment of the mount- 
is ing method which mounts the semiconductor device 
10J. The present mounting method is directed to mount- 
ing a single semiconductor device 10J on the mounting 
board 14. 

As has been described previously, the semiconduc- 

20 tor device 10J has the external connection electrodes 
140, which are laterally exposed from the side portion 
thereof. Hence, the semiconductor device 10J can be 
mounted so that a side surface 141 thereof from which 
the external connection electrodes 140 are exposed 

25 faces the mounting board 14. Thus, the semiconductor 
10J can be mounted on the mounting board 14 in an 
upright state. 

In the arrangement shown in Fig. 64(A), a paste 
member 142 is used to bond the external connection 

30 electrodes 1 40 and the mounting board 1 4, whereby the 
semiconductor device 10J vertically stands on the 
mounting board 14. In the arrangement shown in Fig. 
64(B). external connection bumps 143 are provided to 
the external connection electrodes 140 beforehand, and 

35 are then bonded to the mounting board 14, so that the 
semiconductor device 10J vertically stands on the 
mounting board 14. 

The above vertical mounting of the semiconductor 
device 10J on the mounting board 14 requires a 

40 reduced area on the mounting board 14, as compared 
with a mounting arrangement in which the semiconduc- 
tor 10J is laid on the mounting board 14, and thus 
improves the density of mounting the semiconductor 
devices 10J. 

45 Figs. 65 and 66 show the ninth and tenth embodi- 
ments of the mounting method wherein a plurality of 
semiconductor devices 10J are mounted on the mount- 
ing board 14. 

The ninth embodiment shown in Fig. 65 is charac- 

so terized in that a plurality of semiconductor devices 10J 
are vertically arranged side by side, and adhesives 144 
are used to bond the adjacent semiconductor devices 
10J together. The step of bonding the adjacent semi- 
conductor devices 10J by the adhesives 144 is carried 

55 out before the semiconductor devices 1 0J are mounted 
on the mounting board 14. Alternatively, the bonding 
step may be carried out when the semiconductor 
devices 10J are bonded to the mounting board 14. 
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The semiconductor devices 10J are bonded to the 
mounting board 14 by arranging the external connection 
bumps 143 to the external connection electrodes 140 
beforehand and bonding the external connection bumps 
143 to the mounting board 14, as in the case of Fig. $ 
64(B). Alternatively, the adhes'rves 142 shown in Fig. 
64(A) can be used to bond the semiconductor devices 
10J and the mounting board 14. 

The tenth embodiment shown in Fig. 66 is charac- 
terized in that a plurality of semiconductor devices 10J 10 
are vertically arranged side by side and a supporting 
member 145 is used to support the semiconductor 
devices 10J in the vertically standing state. The semi- 
conductor devices 10J are bonded to the mounting 
board 14 by using the external connection bumps 143 is 
as in the case of the ninth embodiment mounting 
method. 

The supporting member 145 is formed of a metal 
having a good heat radiating performance, and has par- 
tition walls 146 by which the adjacent semiconductor 20 
devices 10J are separated from each other. Each of the 
semiconductor devices 10J is bonded to a pair of parti- 
tion walls 146 by an adhesive, whereby the semicon- 
ductor devices 10J are fixed to the supporting member 

145. 25 

The means for fixing the semiconductor devices 
10J to the supporting member 145 is not limited to an 
adhesive but includes means for holding each of the 
semiconductor devices 10J by a respective pair of parti- 
tion walls 146. 30 

According to the ninth and tenth embodiments of 
the method for fabricating the semiconductor device 
1 0J, it is possible to handle a plurality of semiconductor 
devices 10J as a unit. Hence, it is possible to mount a 
number of semiconductor devices 1 0J on the mounting 35 
board 14 on the unit basis and to thus improve the effi- 
ciency in mounting the semiconductor devices 10J. 

Fig. 67 shows the eleventh embodiment of the 
method for mounting semiconductor devices 10J. The 
present method is characterized by mounting a plurality 40 
of (four in the illustrated structure) semiconductor 
devices 10J on the mounting board 14 through an inter- 
poser board 147. 

In the present embodiment, a plurality of semicon- 
ductor devices 10J to which the ninth embodiment 45 
mounting method described with reference to Rg. 65 is 
applied are mounted on the interposer board 1 47. Then, 
the interposer board 147 is mounted on the mounting 
board 14. The interposer board 147 used in the present 
embodiment is a multilayer wiring board, which has an so 
upper surface on which upper electrodes 148 are 
formed to which the semiconductor devices 10J are 
connected. Also, the interposer board 147 has a lower 
surface on which lower electrodes 149 are arranged. 
The mounting bumps 136 for bonding the interposer 55 
board 147 to the mounting board 1 4 are provided to the 
lower electrodes 149. The upper electrodes 148 and the 
lower electrodes 149 are connected by internal wiring 



80 
lines 150. 

According to the present embodiment mounting 
method, the interposer board 147 is provided between 
the semiconductor devices 1 0J and the mounting board 
14, so that the semiconductor devices 10J can be 
mounted on the mounting board 14 with an increased 
degree of freedom. 

A description will be given of a semiconductor 
device 1 60 having a structure different from those of the 
foregoing semiconductor devices 10, 10A - 10J and a 
method for fabricating the device 160. Figs. 68 and 69 
are diagrams showing the method for fabricating the 
semiconductor device 160, and Rg. 70 is a diagram of 
the structure of the semiconductor device 160. 

As shown in Fig. 70. the semiconductor device 160 
is generally made up of a plurality of semiconductor ele- 
ments 161, an interposer board 162, external connec- 
tion bumps 163 and a resin layer 164. 

The semiconductor elements 161 are mounted on 
the upper surface of the interposer board 162 together 
with electronic components 165. A plurality of upper 
electrodes 166 are formed on the upper surface of the 
interposer board 162, and are electrically connected to 
the semiconductor elements 161 by wires 168. 

A plurality of lower electrodes 167 are formed on 
the lower surface of the interposer board 1 62, and exter- 
nal connection bumps 163 are connected to the lower 
electrodes 167. A plurality of through holes 169 are 
formed in the interposer board 162, and are used to 
make electrical connections between the upper elec- 
trodes 166 and the lower electrodes 167. Hence, the 
semiconductor elements 161 and the external connec- 
tion bumps 163 are electrically connected together. A 
resin layer 164 is formed by the compression molding 
technique so as to cover the upper surface of the inter- 
poser board 612. 

It is possible to form the resin layer 1 64 by the com- 
pression molding technique even on the semiconductor 
device 160 which employs the wires 168 for making the 
electrical connections between the semiconductor ele- 
ments 161 and an external part (interposer board 162). 

The method for fabricating the above semiconduc- 
tor device 160 commences mounting the semiconduc- 
tor elements 161 on the upper surface of the interposer 
board 162 by an adhesive. The electronic components 

165 may be simultaneously mounted, if necessary. 
Then, a wire bonding step is carried out so that the 
wires 168 are provided between the upper electrodes 

1 66 formed on the upper surface of the interposer board 
162 and pads provided on the upper portions of the 
semiconductor elements 161. Thereafter, the external 
connection bumps 163 are provided to the lower elec- 
trodes 1 67 formed on the lower surface of the interposer 
board 162 by, for example, a transfer method. 

After the semiconductor elements 161 , the external 
connection bumps 163 and the wires 168 are provided 
to the interposer board 162, the board 162 is loaded 
onto a mold for resin sealing, and the resin layer 164 is 
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formed on the surface of the inter poser board 162 by 
the compression molding method. Fig. 69 shows the 
interposer board 162 on which the resin layer 164 is 
formed. Subsequently, the interposer board 1 62 is cut at 
given cutting positions indicated by the broken fines in 
Fig. 69, so that the semiconductor device 160 shown in 
Fig. 70 can be obtained. 

Figs. 71 through 75 are diagrams showing semi- 
conductor devices 170 and 170 A having structures dif- 
ferent from those of the aforementioned semiconductor 
devices 10, 10A - 10J, and their fabrication methods. 
Fig. 71 is a diagram showing a structure of the semicon- 
ductor device 170, and Figs, 72 and 73 are diagrams 
showing a method for fabricating the semiconductor 
device 170. Fig. 74 is a diagram showing a structure of 
the semiconductor device 170 A, and Fig. 75 is a dia- 
gram showing a method for fabricating the semiconduc- 
tor device 170A. 

The semiconductor device 170 has an extremely 
simple structure, which is generally made up of semi- 
conductor elements 171, a resin package 172, and 
metallic films 173. A plurality of electrode pads 174 are 
formed on the upper surfaces of the semiconductor ele- 
ments 1 71 . The resin package 1 72 is formed by com- 
pression-molding epoxy resin. The resin package 172 
has a mounting surface 175 on which resin projections 
177 are integrally formed. 

The metallic films 1 73 are formed so as to cover the 
resin projections 177 formed in the resin package 172. 
Wires 178 are provided between the metallic films 173 
and the electrode pads 174, whereby the metallic films 
173 and the semiconductor elements 171 are electri- 
cally connected together. 

The semiconductor device 170 thus configured 
does not need inner leads and outer leads such as con- 
ventional SSOP, and does not need areas for leading 
from the inner leads to the outer leads and areas for the 
outer leads themselves. Thus, the semiconductor 
device 170 can be down sized. 

Further, there is no need to provide a mount board 
necessary to form solder balls such as BGA, so that the 
cost of fabricating the semiconductor device 1 70 can be 
reduced. The resin projections 177 and the metallic 
films 173 cooperate with each other and function as the 
solder bumps of the BGA type semiconductor device. 
Hence, the mounting performance can be improved. 

The method for fabricating the semiconductor 
device 170 will be described with reference to Figs. 72 
and 73. Lead frame 180 shown in Fig. 72 is prepared. 
The lead frame 180 is made of, for example, copper 
(Cu). A plurality of recess portions 181 having a coun- 
terpart shape of the resin projections 1 77 are formed in 
the positions corresponding to those of the resin projec- 
tions 177. The metallic films 173 are formed on the sur- 
faces of the recess portions 181 . 

First, the semiconductor elements 171 are mounted 
on the lead frame 180. Next, the lead frame 180 are 
loaded to a wire bonding apparatus, which arranges the 



wires 178 between the electrode pads 174 of the semi- 
conductor elements 171 and the metallic films 173 
formed on the lead frame 180. Hence, the semiconduc- 
tor elements 171 and the metallic films 173 are electri- 

5 cally connected. Fig. 72 shows the arrangement 
observed after the above steps are completed. 

After the wires 1 78 are arranged, the resin package 
172 is formed on the lead frame 180 so as to seal the 
semiconductor elements 171. In the present embodi- 

10 ment the resin package 172 is formed by the compres- 
sion-molding. Fig. 73 shows the lead frame 180 on 
which the resin package 172 is formed. 

After the resin package 172 is formed, the arrange- 
ment is cut at the position indicated by the broken fines 

is shown in Fig. 73, and then a removing step is carried 
out in which the resin package 1 72 is removed from the 
lead frame 180. Thus, the semiconductor device 170 
can be obtained. In the removing step, the lead frame 
180 is placed in an etchant and is thus dissolved. The 

20 etchant used in the removing step is required to dis- 
solve the lead frame 180 only and not to dissolve the 
metallic films 173. 

Since the lead frame 180 is totally dissolved, the 
resin package 172 is separated from the lead frame 

25 180. The metallic films 173 are disposed to the resin 
projections 1 77, and thus the semiconductor device 1 70 
shown in Fig. 71 can be obtained. Hence, the above 
method makes it possible to definitely remove the lead 
frame 180 from the resin package 1 72 with ease and to 

30 improve the yield. 

The semiconductor device 1 70A shown in Fig. 74 
has an arrangement in which the semiconductor ele- 
ments 171 are arranged in the single resin package 
172. Hence, the semiconductor device 170A can be 

35 made to have multiple functions. The method for fabri- 
cating the semiconductor device 170A is almost the 
same as that which has been described with reference 
to Figs. 72 and 73, while there is an only minor differ- 
ence such that the cutting positions indicated in Fig. 

ao 75(B) are different from those in the previously 
described method. Hence, a detailed description of the 
method for fabricating the semiconductor device 170A 
wilt be omitted. 

Figs. 78 through 80 show a method for fabricating a 

45 semiconductor device according to a thirtieth embodi- 
ment of the present invention. First, a semiconductor 
device 210 fabricated by the thirtieth embodiment will 
be described by referring to Fig. 78. In the following 
description, semiconductor devices having a T-BGA 

so (Tape-Ball Grid Array) structure will exemplar? ly be 
described. However, the present invention can be 
applied to semiconductor devices of other BGA struc- 
tures. 

The semiconductor device 210 is generally made 
55 up of a semiconductor element 21 1 , a wiring board 212, 
a frame 213, protruding electrodes 214 and a sealing 
resin 215. 

The semiconductor element 21 1 is a so-called bare 



42 



83 



EP0853 337A1 



84 



chip, and a plurality of bumps 216 are provided on the 
lower surface thereof. The semiconductor element 21 1 
is electrically or mechanically connected to the wiring 
board 212 by flip-chip bonding. 

The wiring board 21 2 is made up of a base film 217 s 
(a flexible base member), leads 218 and an insulating 
film 219 (solder resist). The base film 217 is a 

The base film 217 is thicker than the leads 21 8 and 
the insulating film 219, and has a comparativeln insulat- 
ing film having a flexibility such as polyimide. The leads io 
218 have a given pattern which is formed on the base 
film 217 and is made of an electrically conductive film 
such as a copper foil. 

The base film 21 7 is thicker than the leads 218 and 
the insulating film 219, and has a comparatively strong 75 
mechanical strength. Hence, the leads 218 and the 
insulating film 219 are supported by the base film 217. 
As described above, the base film 217 has flexibility, 
and the leads 218 and the insulating member 219 are 
comparatively thin. Hence, the wiring board 212 can be 20 
bent Further, an attachment hole 21 7a for attaching the 
semiconductor element 211 is formed in the approxi- 
mately central position of the base film 21 7. 

A plurality of leads 218 are provided in correspond- 
ence with the number of bump electrodes 216 of the 25 
semiconductor element 211. Inner lead portions 220 
and outer lead portions 221 are integrally formed. The 
inner lead portions 220 are inner portions of the leads 
218, and are bonded to the bump electrodes 216 of the 
semiconductor element 211. The outer lead portions 30 
221 are located further out than the inner lead portions 
220, and the protruding electrodes 214 are connected 
thereto 

The insulating film 219 is an insulating resin film 
such as polyimide. and connection holes 219a are 35 
formed therein in positions corresponding to the posi- 
tions of the protruding electrodes 214. The leads 218 
and the protruding electrodes 214 are electrically con- 
nected through the connection holes 219a. The insulat- 
ing film 219 protrudes from the leads 218. 40 

The frame 213 is formed of a metallic substance 
such as copper or aluminum. In the central portion of 
the frame 213, a cavity 223 is formed so as to face the 
attachment hole 217a formed in the base film 217. In 
the present embodiment, the cavity 223 penetrates the 45 
frame 213 and connects the upper and lower surfaces 
thereof. The frame 213 has a rectangular shape when 
viewing it from the top. Hence, the cavity 223 forms the 
frame 213 into a rectangular frame shape. 

The aforementioned wiring board 212 having flexi- so 
bility is bonded to and fixed to the lower surface of the 
frame 213 by an adhesive 222. In the state in which the 
wiring board 212 is arranged to the frame 213, the inner 
lead portions 220 of the leads 218 extend into the cavity 
223. The semiconductor element 21 1 is bonded, in flip- 55 
chip bonding formation to the inner lead portions 220 
extending into the cavity 223. Hence, the semiconductor 
element 21 1 is located within the cavity 223. 



The outer lead portions 221 of the leads 218 are 
disposed so as to be located at the lower surface side of 
the frame 213. The protruding electrodes 214 are 
arranged to the outer lead portions 221 . In the present 
embodiment the protruding electrodes 214 are formed 
of solder bumps, and are bonded to the outer lead por- 
tions 221 via the connection holes 219a formed in the 
insulating film 219 by using solder balls. 

The outer lead portions 221 to which the protruding 
electrodes 214 are arranged are located at the lower 
surface side of the frame 213. Although the wiring board 
212 is flexible, the outer lead portions 221 are sup- 
pressed from being flexibly deformed by the frame 213. 
Hence, even if the flexible wiring board 212 is used, the 
protruding electrodes 214 can precisely be located in 
positions, and the mounting performance can be 
improved. 

The sealing resin 215 is disposed within the cavity 
223 onto which the semiconductor element 211 is 
loaded. The sealing resin 215 is formed by the com- 
pression-molding method. By arranging the sealing 
resin 215 in the cavity 223, the semiconductor element 
211, the bump electrodes 216 and the inner lead por- 
tions 220 of the leads 218 are sealed by resin, so that 
the semiconductor element 21 1 and the inner lead por- 
tions 220 of the leads 21 8 can definitely be protected. 

A description will be given, with reference to Fig. 
79, of a method (fabrication method according to the 
thirtieth embodiment) of fabricating the semiconductor 
device 210 having the above-mentioned structure. 

The semiconductor device 210 is generally made 
up of a semiconductor element forming step of forming 
the semiconductor element 21 1, a wiring board forming 
step of forming the wiring board 21 2, a protruding elec- 
trode forming step of forming the protruding electrodes 
214, an element mounting step of mounting the semi- 
conductor element 21 1 on the wiring board 212, a resin 
sealing step of sealing the semiconductor element 211 
and other components by the sealing resin 215, and a 
test step of testing the semiconductor device 210 from 
various viewpoints. 

Among the above steps, the semiconductor ele- 
ment forming step, the wiring board forming step, the 
protruding electrode forming step, the element mount- 
ing step and the testing step can be executed by using 
the known techniques. The present method has a 
unique feature in the resin sealing step, which will 
mainly be described below. 

Fig. 79 shows the resin sealing step used in the thir- 
tieth embodiment. 

As shown in Fig. 79, the resin sealing step com- 
mences loading, onto a mold 224 for fabricating semi- 
conductor devices (hereinafter simply referred to as 
mold), the wiring board 212 on which the semiconductor 
element 21 1 is mounted through the semiconductor ele- 
ment forming step, the wiring board forming step and 
the element mounting step. 

The structure of the mold 224 will be described. 
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The mold 224 ts generally made up of an upper mold 
225 and a lower mold 226, which are respectively 
equipped with heaters that are not shewn. The heaters 
heat and melt sealing resin before molding (the sealing 
resin before molding is specifically indicated by a refer- 
ence number 227). 

The upper mold 225 is elevated in directions Z1 and 
72 indicated by an arrow by means of an elevating 
apparatus, which is not shown. The lower surface of the 
upper mold 225 is a cavity surface 225a. which is flat. 
The upper mold 225 has a very simple shape, which 
can be produced at a less-expensive cost. 

The lower mold 226 is made up of a first lower mold 
half body 228 and a second lower mold half body 229. 
The first lower mold half body 228 is arranged within the 
second lower mold half body 229. The upper and lower 
mold half bodies 228 and 229 can independently be ele- 
vated in the directions Z1 and 22 indicated by the arrow 
by means of the elevating apparatus which is not 
shown. 

In the present embodiment a resin film 231 is pro- 
vided to the cavity surface 230 formed on the upper sur- 
face of the first lower mold half body 228. A sealing resin 
227 is placed on an upper portion of the resin film 231 . 
Then, the resin sealing step is carried out. The resin film 
231 is formed of, for example, polyimide, chioroethyl- 
ene, PC, Pet, or statical resin, and is required not to be 
degraded by heat applied at the time of molding the 
resin. 

In the resin sealing step, the wiring board 212 on 
which the semiconductor device 211 is mounted is 
loaded onto the mold 224. More particularly, the upper 
mold 225 and the second lower mold half body 229 are 
spaced apart from each other, and the wiring board 212 
is placed therebetween. Then, the upper mold 225 and 
the second lower mold half body 229 are moved to 
become close to each other, so that the wiring board 
212 is held by the upper mold 225 and the second lower 
mold half body 229. Fig. 79 shows a state in which the 
wiring board 212 is held by the upper mold 224 and the 
lower mold half body 229 so that the wiring board 212 is 
loaded onto the mold 224. 

The sealing resin 227 arranged on the first lower 
mold half body 228 is, for example, polyimide or epoxy 
resin (PPS, PEEK, PES and thermoplastic resin such 
as heat-resistant liquid crystal resin), and is formed into 
a circular cylinder shape, the sealing resin 227 is 
located in the substantially central position of the first 
lower mold half body 228 so as to face the semiconduc- 
tor element 21 1 placed on the wiring board 212. 

After the wiring board 212 is loaded onto the mold 
224, the step of compression-molding the sealing resin 
227 is executed. After the above step is initiated, it is 
confirmed that the temperature of the sealing resin 227 
is raised, by heating through the mold 224, to a level at 
which the sealing resin 227 may be melted. Then, the 
first lower mold half body 228 is moved up in the direc- 
tion 22. 



The sealing resin 227 which has been heated and 
melted is also moved up since the first lower mold half 
body 228 is moved up in the direction 72, and reaches 
the wiring board 212. Further, the first lower mold half 

5 body 227 is moved up and the sealing resin is thus com- 
pressed. Hence, the sealing resin 227 enters into the 
cavity 223 via gaps between the inner lead portions 220 
and the semiconductor element 211. 

As described above, the sealing resin 227 is 

10 pressed by the first lower mold half body 228 and is thus 
compressed. Thus, the sealing resin 227 enters the 
cavity 223 in a compressed state. By the above resin 
sealing process, as shown in Fig. 78, the sealing resin 
215 is formed in the cavity 223 and the upper portion of 

rs the semiconductor element 211. Hence, the semicon- 
ductor element 21 1, the bump electrodes 216 and the 
inner lead portions 220 are protected by the sealing 
resin 215. 

As described above, the sealing resin 227 is com* 
20 pressed in the mold 224 and is molded (this process is 
called compression molding method). By molding the 
sealing resin 227 by the compression molding method, 
narrow gap portions formed between the semiconductor 
element 21 1 and the wiring board 212 can definitely be 
25 filled with resin. 

Since the compression molding method requires a 
comparatively low molding pressure, it is possible to 
prevent the wiring board 224 from being deformed at 
the time of molding the resin and to prevent a load from 
so being applied to electrically connecting portions 
between the semiconductor element 21 1 and the wiring 
board 212 (more particularly, the connecting portions 
between the bump electrodes 216 and the inner lead 
portions 220). Hence, it is possible to prevent the semi- 
35 conductor element 21 1 and the wiring board 212 from 
being broken and to realize the highly reliable resin 
sealing process. 

In the resin sealing step, if the first lower mold half 
body 228 is moved too fast the molding pressure is 
40 abruptly increased, so that the connecting portions 
between the bump electrodes 216 and the inner lead 
portions 220 may be damaged. If the first lower mold 
half body 228 is moved too slowly, the molding pressure 
becomes too low, so that some portions may not be 
45 filled with resin and the time necessary to execute the 
resin sealing step may become long. The fabrication 
efficiency is degraded. With the above in mind, the mov- 
ing speed of the first lower mold half body 228 is 
selected to an appropriate level at which the above con- 
so tradictory problems do not occur. 

After the sealing resin 215 is formed, the step of 
removing the wiring board 212 from the molding resin 
224 is carried out In order to remove the wiring board 
212 from the mold 224, the first lower mold half body 
55 228 is moved down in the direction Z1 . Since the resin 
film 231 having a good detachment performance is pro- 
vided to the cavity surface of the first lower mold half 
body 228, the first lower mold half body 228 can easily 
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be removed from the sealing resin 215. 

After the first tower mold half body 228 is removed 
from the sealing resin 215. the upper mold 225 and the 
second lower mold half body 229 are moved so as to 
become away from each other. Hence, the wiring board s 
21 2 can be taken out of the mold 224. There is no prob- 
lem even when the first lower mold half body 228 is 
moved at the same time as the second lower mold half 
body 229 and the upper mold 225 are moved. 

After the wiring board 212 is removed from the mold w 
224, the protruding electrodes 214 are formed on the 
wiring board 212. The protruding electrodes 214can be 
formed by various methods. In the present embodiment, 
a transfer method is employed in which solder balls are 
transferred to connection holes 219a formed in the wir- is 
ing board 212, and are heated, so that the solder baits 
are bonded to the leads 218. By the above-mentioned 
series of steps, the semiconductor device shown in Fig. 
78 can be fabricated. 

Fig. 80 shows a resin sealing step executed in the 20 
method for fabricating the semiconductor device 210 
shown in Fig. 78 according to a thirty first embodiment 
of the present invention. In Fig. 80. parts that have the 
same structures as those shown in Fig. 79 are given the 
same reference numbers, and a description thereof will 25 
be omitted. 

In the resin sealing step shown in Fig. 78, the resin 
film 31 for improving the detachability is arranged to 
only the cavity surface 230 of the first lower mold half 
body 28. As shown in Fig. 79, there is a portion in which 30 
the cavity surface 225a of the upper mold 224 contacts 
the sealing resin 215. 

With the above in mind, the present embodiment 
resin sealing step is characterized in that a resin film 
232 having a good detachability is provided to the cavity 35 
surface 225a of the upper mold 225. The resin f im 232 
may be formed of the same substance as that of the 
aforementioned resin film 231. The resin film 232 is 
arranged to the cavity surface 225a of the upper mold 
225 before the wiring board 21 2 is loaded onto the mold 40 
224. Then, the wiring board 212 is held by the upper 
mold 225 and the second lower mold half body 229. 

The resin film 232 can be arranged without any par- 
ticular additional step, and the sealing resin 215 can 
easily be detached from the cavity surface 225a of the 45 
upper mold 225 when the wiring board 212 is taken out 
of the mold 224. 

A description will be given of a semiconductor 
device according to the thirty first embodiment of the 
present invention. 50 

Fig. 81 shows a semiconductor device 21 OA 
according to the thirty first embodiment of the present 
invention. In Fig. 81 , parts that have the same struc- 
tures as those of the semiconductor device 10 accord- 
ing to the thirtieth embodiment of the present invention 55 
are given the same reference numbers, and a descrip- 
tion thereof will be omitted. 

The semiconductor device 21 OA according to the 



present embodiment is characterized by providing a 
heat radiating plate 233 to the mounting-side surface 
(the lower surface in the figure) of the sealing resin 215. 
The heat radiating plate 233 is formed of a metal having 
a good heat radiating performance such as aluminum. 
By providing the heat radiating plate 233 to the sealing 
resin 215 sealing the semiconductor element 211. it is 
possible to efficiently radiate heat generated in the sem- 
iconductor element 211. Hence, it is possible to sup- 
press the temperature of the semiconductor element 
21 1 from raising and to thus improve the reliability in the 
operation of the semiconductor device 210A 

The semiconductor device 21 OA according to the 
present embodiment has the wiring board 212 arranged 
in a direction different from that of the semiconductor 
device 210 according to the aforementioned thirtieth 
embodiment That is, the base film 21 7 forms the lower- 
most layer, and the leads 218 and the insulating film 219 
are arranged in a stacked formation on the base film 
217. 

Hence, the insulating film 219 is bonded to the 
frame 213 by the adhesive 222, and the connection 
holes 217b accommodating the protruding electrodes 
214 are formed on the base film 217. As described 
above, the wiring board 212 can be arranged in any of 
the two different directions by selecting the positions in 
which the connection holes 217b and 219a aforemen- 
tioned]. 

Figs. 82 and 83 are diagrams showing a resin seal- 
ing step in the method of fabricating the semiconductor 
device 21 OA shown in Fig. 81. In Figs. 82 and 83, parts 
that have the same structures as those shown in Figs. 
79 and 80 are given the same reference numbers and a 
description thereof will be omitted. 

The resin sealing step shown in Fig. 82 is charac- 
terized by arranging the heat radiating plate 233 to the 
cavity surface 230 of the first lower mold half body 228. 
Hence, the sealing resin 227 is provided on the heat 
radiating plate 233. Further, the heat radiating plate 233 
has a size slightly smaller than the cavity surface 230. 
Thus, the movement of the first lower mold half body 
228 is not interfered with the arrangement of the heat 
radiating plate 233. 

The compression molding step for the sealing resin 

227 using the mold 224 to which the heat radiating plate 
233 is provided is basically the same as that described 
with reference to Fig. 79. However, the sealing resin 227 
is pressed by the heat radiating plate 233 which is 
moved up by moving up the first lower mold half body 

228 and is thus compression-molded. 

The heat radiating plate 233 and the sealing resin 
227 does not have a good detachability, and the heat 
radiating plate 233 is merely placed on the first lower 
mold half body 228 made of a metal. Hence, when the 
first lower mold half body 228 is moved down after the 
sealing resin 215 is formed, the heat radiating plate 
adheres to the sealing resin 215. That is, by executing 
the resin sealing step, it is possible to simultaneously 



45 



89 



EP0853 337A1 



90 



arrange the heat radiating plate 233 to the sealing resin 
215 and to easily fabricate the semiconductor device 
21 OA equipped with the heat radiating plate 233. 

The resin sealing step shown in Fig. 83 is charac- 
terized by arranging the heat radiating plate 233 to the 
cavity surface 230 of the first lower mold half body 228 
and arranging a resin film 232 having a good detacha- 
bilrty to the cavity surface 225a of the upper mold 225. 

Hence, the present embodiment resin sealing step 
easily fabricates the semiconductor device 21 OA 
equipped with the heat radiating plate 233 and easily 
detaches the sealing resin 215 from the cavity surface 
225a of the upper mold 225. 

A description will now be given of a semiconductor 
device according to a thirty second embodiment of the 
present invention. 

Fig. 84 shows a semiconductor device 21 OB 
according to the thirty second embodiment of the 
present invention. In Fig. 84. parts that have the same 
structures as those of the semiconductor device 210 
according to the thirtieth embodiment are given the 
same reference numbers, and a description thereof will 
be omitted. 

The semiconductor device 21 OB according to the 
present embodiment is characterized by providing the 
first heat radiating plate 233 to the mounting-side sur- 
face (the lower surface in the figure) of the sealing resin 
215 as in the case of the semiconductor device 21 OA 
according to the thirty first embodiment and by providing 
a second heat radiating plate 234 to the upper surface 
of the frame 213.. The second heat radiating plate 234 
is made of a metal having a good heat radiating per- 
formance such as aluminum as in the case of the first 
heat radiating plate 233. 

The heat radiating plates 233 and 234 are arranged 
so as to sandwich the semiconductor element 21 1 , and 
more efficiently radiate heat generated in the semicon- 
ductor element 211. Thus, the reliability of the semicon- 
ductor device 21 OB can be improved. When the frame 
213 to which the second heat radiating plate 234 is 
arranged is made of a substance having a good heat 
radiating performance, the heat radiating performance 
of the semiconductor device 21 OB can further be 
improved. 

The semiconductor device 21 OB uses wires 235 as 
means for electrically connecting the semiconductor 
element 21 1 and the wiring board 212. Hence, the sem- 
iconductor element 21 1 is connected to the wiring board 
212 by bonding the second heat radiating plate 234 to 
the upper surface of the frame 213 by, for example, an 
adhesive (not shown), so that the bottom portion of the 
second heat radiating plate 234 is present in the cavity 
of the frame 2 13. 

Then, the semiconductor device 211 is bonded to 
the second heat radiating plate 234 in the cavity 223 by 
an adhesive 236, and the wiring board 212 is bonded to 
the tower surface of the frame 213. Thereafter, the wires 
235 are provided between the leads 218 of the wiring 



boards 212 and the semiconductor element 21 1 by wire 
bonding. 

Then, the sealing resin 215 is formed by the com- 
pression-molding process as in the case of the afore- 

5 mentioned embodiments. In this process, the sealing 
resin 215 does not directly contact the upper mold 225 
because the heat radiating plate 234 is provided above 
the semiconductor element 211 and the frame 213. 
Hence, the detachability can be improved. 

10 The heat radiating plate 234 may be formed of a 
substance which does not have a good heat radiating 
performance but a relatively low heat radiating perform- 
ance when the semiconductor element 21 1 does not 
generate much heat. 

is A description will now be given of a semiconductor 
device according to a thirty third embodiment of the 
present invention. 

Fig, 85 shows a semiconductor device 210C 
according to the thirty third embodiment of the present 

20 invention, in Fig. 85, parts that have the same struc- 
tures as those of the semiconductor device 21 OB 
according to the thirty second embodiment of the 
present invention described with reference to Fig. 84 
are given the same reference numbers, and a descrip- 

25 tion thereof will be omitted. 

The semiconductor device 210C according to the 
present embodiment has a frame 21 3 A. which inte- 
grates the second heat radiating plate 234 of the semi- 
conductor device 21 OB described with reference to Fig. 

30 84 and the frame 213 thereof. Hence, a cavity 223 A is 
defined by a bottom portion 237 of the frame 21 3 A. 

The semiconductor element 21 1 is fixed to the bot- 
tom portion 237 by an adhesive 236, and the wiring 
board 212 is arranged to the lower surface of the frame 

35 213A in this figure. Hence, wire bonding between the 
semiconductor device 21 1 and the wiring board 212 can 
be employed. 

The semiconductor device 21 OC can be obtained 
by a reduced number of components and a reduced 

40 number of production steps, as compared to the semi- 
conductor device 21 OB according to the thirty second 
embodiment The cost of fabricating the semiconductor 
device 210C can be reduced. The sealing resin 215 of 
the semiconductor device 21 OC can be provided by the 

45 compression-molding method. 

A description will now be given of a semiconductor 
device according to a thirty fourth embodiment of the 
present invention. 

Fig. 86 shows a semiconductor device 21 0D 

so according to the thirty third embodiment of the present 
invention. In Fig. 86, parts that have the same struc- 
tures as those of the semiconductor device 21 OB 
according to the thirty second embodiment are given 
the same reference numbers and a description thereof 

55 will be omitted. 

The semiconductor device 210D is characterized 
by placing the semiconductor element 211 on a wiring 
board 212A so that protruding electrodes 214 can be 
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arranged below the semiconductor element 211. The 
wiring board 212 is different from those of the semicon- 
ductor devices 210 - 210C in that there are no attach- 
ment holes 21 7a. 

The above arrangement increases the degree of s 
freedom in arrangement of the protruding electrodes 
214 and realizes downsized semiconductor device 
210D. The sealing resin 215 of the semiconductor 
device 210D can be formed by the compression-mold- 
ing process. 

A description will now be given, with reference to 
Fig. 87, of a resin sealing step. In Fig. 87, parts that 
have the same structures as those of the mold 224 
described with reference to Fig. 79 are given the same 
reference numbers, and a description thereof will be 
omitted. 

A mold 224A used in the present embodiment is 
generally made up of the upper mold 225 and a lower 
mold 226A. The mold 224A has a multi-process 
arrangement which is capable of totally processing a 
plurality of (two in the present embodiment) sealing res- 
ins 215. 

The upper mold 225 is almost the same as that of 
the mold 224 shown in Fig. 79. However, the mold 224A 
has a comparatively large size because it has the multi- 
process arrangement The lower mold 226A is made up 
of first and second lower mold half bodies 228 and 
229A. Two first lower mold half bodies 228 are arranged 
in the second lower mold half body 229. 

An excess resin removing mechanism 240 for 
removing excess resin is provided in the central position 
of the second lower mold half body 229A. The excess 
resin removing mechanism 240 is generally made up of 
a pot portion 242 and a pressure control rod 243. Open- 
ings 241 are formed above wall portions 238 of the sec- 
ond lower mold half body 229A. The openings 241 are 
coupled to the pot portion 242. 

The pot portion 242 has a cylindrical structure in 
which the pressure control rod 243 is slidably provided. 
The pressure control rod 243 is connected to a driving 
mechanism which is not shown, and can be elevated in 
the directions Z1 and 22 indicated by the arrow with 
respect to the second lower mold half body 229A. 

A description will be given of a resin sealing step 
using the mold 224A equipped with the excess resin 
removing mechanism 240. 

The resin sealing step commences executing the 
substrate loading step, in which the wiring board 212 is 
loaded onto the mold 224A. The lower mold 226A is 
moved down in the direction Z1 with respect to the 
upper mold 225, and the pressure control rod 243 is 
located to the upper limit immediately after the resin 
sealing step is started. 

The resin films 231 are respectively placed on the 
first lower mold half bodies 228, and resins 227 are 
placed thereon. Subsequently, the wiring board 212 is 
loaded onto the upper portion of the second lower mold 
half body 229A, and the upper mold 225 and the lower 



mold 226A are moved so as to be close to each other. 
Hence, the wiring board 212 is clamped between the 
upper mold 225 and the lower mold 226A. Rg. 87 
shows the clamped state. At this time, cavity portions 
239 (space portions) are defined above the first lower 
mold half bodies 228 of the mold 224A. The pot portion 
242 of the excess resin removing mechanism 240 is 
coupled to the cavity portions 239 via the openings 241 . 

After the wiring board 212 is clamped between the 
upper body 225 and the lower mold 226A. the first lower 
mold half bodies 228 are driven to move up in the direc- 
tion Z2. Hence, the resins 227 are compressed and 
molded in the cavity portions 239. In order to definitely 
seal the semiconductor elements 21 1, it is required to 
set the movement speed of the first lower mold half bod- 
ies 228 to an appropriate level. In other words, the 
appropriate level setting of the movement speed of the 
first lower mold half bodies 228 leads to the appropriate 
level setting of the compression pressure applied to the 
sealing resins 227 in the cavity portions 239. 

According to the present embodiment the com- 
pression pressure applied to the sealing resins 227 can 
be controlled not only by controlling the movement 
speed of the first lower mold half bodies 228 but also 
controlling the movement speed of the pressure control 
rod 243 of the excess resin removing mechanism 240. 
More particularly, when the pressure control rod 243 is 
moved down, the pressure applied to the sealing resins 
227 is reduced. When the pressure control rod 243 is 
moved up, the pressure applied to the sealing resins 
227 is increased. 

For example, if the amounts of the resins 227 are 
greater than the volumes of the sealing resins 215, and 
excess resins increase the pressures of the cavity por- 
tions 239. the resin layers may not be formed appropri- 
ately. In this case, the pressure control rod 243 is moved 
down in the direction Z1, and excess resins are trans- 
ferred to the pot portions 242 through the openings 241 . 
Hence, even rf there is an excess amount of resin, the 
pressures in the cavities 239 can be maintained at the 
appropriate level. 

As described above, the excess resin removing 
mechanism 240 functions to remove excess resin gen- 
erated in the step of forming the sealing resins 227, so 
that the resin molding can always be performed at the 
appropriate pressure level. Hence, the sealing resin 215 
can be formed definitely, ft is also possible to prevent 
excess resin from leaking from the mold 224A. It is not 
required to precisely measure the amounts of resins 
227, so that the measurement operation can be per- 
formed easily. 

After the sealing resins 215 are formed, a separat- 
ing step is executed in which the wiring board 212 on 
which the sealing resins 215 is separated from the mold 
224A. 

As described above, the resin sealing step has the 
function of regulating the pressures in the cavity por- 
tions 239 at the appropriate level. Hence it is possible to 
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prevent air from remaining in the sealing resins 215 and 
prevent babbles (voids) from being formed therein. 

Let us assume a case where babbles occur in the 
sealing resins 215, if a thermal process is carried out 
after the resin sealing step, the babbles will expand and s 
a crack may occur in the sealing resins 215. However, 
the excess resin removing mechanism 240 can prevent 
babbles from occurring in the sealing resins 215. 
Hence, there is no possibility that the sealing resins 215 
may be damaged during the thermal process. As a 
result, the reliability of the semiconductor device can be 
improved. 

A description will be given of semiconductor 
devices and methods for fabricating these devices 
according to thirty fifth through forty seventh embodi- 
ments of the present invention. Figs. 88 through 102, 
parts that are the same as those of the semiconductor 
device 210 according to the thirtieth embodiment 
described with reference to Figs. 78 and 79 are given 
the same reference numbers and a description thereof 
will be omitted. 

Fig. 88 shows a semiconductor device 210E 
according to the thirty fifth embodiment of the present 
invention. Figs. 89 and 90 show a method for fabricating 
the semiconductor device 210. The semiconductor 
device 210E according to the thirty fifth embodiment of 
the present invention is characterized as follows. 
Extending portions 246 are formed at the sides of the 
semiconductor element 211 (see Fig. 89(A)). The 
extending portions 246 are bent along the frame 213 so 
that the extending portions 246 extend on the upper sur- 
face of the frame 213. Projection electrodes 214 are 
formed on the extending portions 246 located on the 
upper surface of the frame 213. 

A wiring board 245 used in the present embodiment 
is made up of a base film 21 7, leads 218 and an insulat- 
ing film 219 as in the case of the wiring board 212 used 
in the semiconductor device 210 according to the thirti- 
eth embodiment The base film 217 of the wiring board 
245 is formed of a substance that is more flexibly 
deformable than the substance of the base film used in 
the thirtieth embodiment 

The wiring board 245 has a portion that faces the 
lower surface of the frame 213 is fixed to the frame 213 
by an adhesive 222 as in the case of the thirtieth 
embodiment, and the extending portions 246 are fixed 
to the upper surface of the frame 21 3 by a second adhe- 
sive 247. Hence, the extending portions 246 are pre- 
vented from being flaked off from the frame 213. 

According to the semiconductor device 210E thus 
structured, the protruding electrodes 214 are arranged 
on the upper side of the frame 213. Further, no other 
components are arranged on the upper surface of the 
frame 213. Hence, the protruding electrodes 214 can be 
arranged with a high degree of freedom. Further, the 
semiconductor device 210E can be down sized, as 
compared to the semiconductor device 210 of the thirti- 
eth embodiment in which the protruding electrodes 214 



are arranged on the lower surface of the frame 213. 

A description will be given of a method for fabricat- 
ing the above semiconductor device 21 0E. First, the wir- 
ing board 245 as shown in Figs. 89(A) and 103 is 
prepared. The wiring board 245 has a rectangular base 
portion 251 on which the semiconductor element 21 1 to 
be mounted, and the extending portions 246 arranged 
on the four sides of the base portion 251 . 

An attachment hole 248 (shown in Fig. 103) for 
mounting the semiconductor element 211 is formed in 
the central position of the base portion 251. Leads 218 
are provided between edge portions of the attachment 
hole 248 and lands 249 formed in the extending por- 
tions 246 and located in the positions in which the pro- 
truding electrodes 214 are to be provided. The 
extending portions 246 have a trapezoidal shape in 
order to prevent the adjacent extending portions 246 
from contacting each other when the wiring board 245 is 
bent. 

The leads 219 are protected by the insulating trim 
219 (see Fig. 90(E)). The portions of the insulating film 
219, which are located in the positions in which the 
lands 249, that is, the protruding electrodes 214 are to 
be provided, are removed so that the leads 218 are 
exposed. Fig. 1 03 shows an enlarged view of the wiring 
board 245 shown in Fig. 89(A). 

The semiconductor element 21 1 is bonded to the 
upper surface of the wiring board 245 in the flip-chip 
bonding formation, and the frame 21 3 is bonded thereto 
by the adhesive 222. The frame 213 used in the present 
embodiment has a size smaller than that of the frame 
used in the thirtieth embodiment because the extending 
portions 246 are provided in the outer periphery of the 
frame 213. Fig. 89(A) shows the wiring board 245 in 
which the semiconductor device 211 A has been 
mounted. 

As shown in Figs. 89(A) and 89(B), the wiring board 
245, to which the semiconductor device 211 and the 
frame 213 are attached, is loaded onto the mold 224. 
The mold 224B used in the present embodiment has an 
upper mold 225A which has a cavity 250 in which the 
semiconductor element 211 and the frame 213 are 
accommodated. 

After the wiring board 245 is loaded onto the mold 
224B, as shown in Fig. 89(C), a first lower mold half 
body 228 having an upper portion on which a sealing 
resin 227 is provided through a heat radiating plate 233 
is moved up, so that the sealing resin 227 is com- 
pressed and molded. Thus, as shown in Fig. 89(D), the 
semiconductor element 21 1 and a given area on the 
lower surface of the wiring board 245 are sealed by the 
seating resin 215. Simultaneously, the heat radiating 
plate 233 is bonded to the sealing resin 215. 

After the sealing resin 21 5 partially is formed on the 
wiring board 245, the wiring board 245 is separated 
from the mold 224B. Fig. 90(E) shows the wiring board 
245 which has been separated from the mold 224B. As 
shown in this figure, the wiring board 224 has the 
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extending portions 246 laterally extending from the 
sides of the base portion 251. The base portion 251 is 
flush with the extending portions 246 in the state 
observed immediately after the separating step is com- 
pleted. In the present embodiment an adhesive 247 is 
provided on the upper surfaces of the extending por- 
tions 246. 

After providing the adhesive 247, a step of bending 
the extending portions 246 is carried out. In the bending 
step, as shown in Fig. 90(F), the extending portions 246 
are bent in the directions indicated by the arrows, and 
the bent extending portions 246 are bonded to the 
upper surface of the frame 213 by a second adhesive 
247. 

Fig. 90(G) shews the wiring board 245 observed 
after the bending step is completed. By the step of 
bending the extending portions 246 so as to be located 
on the upper surface of the frame 21 3, the lands 249 on 
which the protruding electrodes 214 are to be provided 
are located on the upper portion of the frame 213. 

Then, a protruding electrode forming step is exe- 
cuted so that the protruding electrodes 214 are formed 
on the lands 249 on the upper portion of the frame 213 
by, for example, the transfer method. Hence, the semi- 
conductor device 210E is obtained. The method of fab- 
ricating the semiconductor device 21 0E forms the 
sealing resin 215 by using the compression molding as 
in the case of the fabrication method of the thirtieth 
embodiment, and improves the reliability of the device 
21 0E. The process for providing the extending portions 
246 on the upper surface of the frame 213 can easily be 
obtained by merely bending the extending portions 246. 

A description will be given of a semiconductor 
device and its fabrication method according to the thirty 
sixth embodiment of the present invention. Fig. 91 
shows a semiconductor device 21 OF and its fabrication 
method according to the thirty sixth embodiment of the 
present invention. In Fig. 91, parts that have the same 
structures as those shown in Figs. 83 through 90 are 
given the same reference numbers and a description 
thereof will be omitted. 

Fig. 91(D) shows the semiconductor device 21 OF 
according to the thirty sixth embodiment of the present 
invention. The semiconductor device 210F has the 
same structure as the semiconductor device 21 0E 
according to the thirty fifth embodiment The fabrication 
method according to the thirty sixth embodiment differs 
from that according to the thirty fifth embodiment in that 
the second adhesive 247 is provided to the frame 213 
rather than the wiring board 245, as shown in Figs. 
91(A) and 91(B). That is. the second adhesive 247 can 
be provided to either the wiring board 245 or the frame 
213. 

A description will be given of a semiconductor 
device and its fabrication method according to the thirty 
seventh embodiment of the present invention. Rg. 92 
shows a semiconductor device 21 0G and its fabrication 
method according to the thirty seventh embodiment. In 



Rg. 92. parts that have the same structures as those 
shown in Rgs. 88 through 90 are given the same refer- 
ence numbers, and a description thereof will be omitted. 
Rg. 92(D) shows the semiconductor device 21 0E 

5 according to the thirty seventh embodiment of the 
present invention. The semiconductor device 21 OG dif- 
fers from the semiconductor devices 210E and 210F in 
that the wiring board 245 is turned upside down. 

More particularly, as shown in Rg. 92(A), the wiring 

10 board 245 has the base film 217, leads 218 and the 
insulating film 219 stacked in that order. Hence, the 
base film 21 7 has connection holes 21 7b for connecting 
the protruding electrodes 21 4 to the leads 21 8 when the 
extending portions 246 are bent and located on the 

is upper portion of the frame 213. 

Even when the wiring board 245 of the semicon- 
ductor device 210E or 210F is turned upside down and 
arranged as shown in Rg. 92(A), the semiconductor 
device 210G has the same effects as those of the sem- 

20 iconductor devices 21 0E and 210F The present embod- 
iment does not necessarily require the insulating film 
219. In this case, the frame 213 and the adhesrves 222 
and 247 are formed of substances having electrically 
insulating performance. Hence, the production cost will 

25 be reduced. 

A description will be given of a semiconductor 
device and its production method according to the thirty 
eighth embodiment of the present invention. Rg. 93 
shows a semiconductor device 21 OH and its fabrication 

30 method according to the thirty eighth embodiment of the 
present invention. In Fig. 93, parts that have the same 
structures as those shown in Figs. 88 through 90 are 
given the same reference numbers, and a description 
thereof will be omitted. 

35 Rg. 93(D) shows the semiconductor device 21 OH 
according to the thirty eighth embodiment of the present 
invention. The semiconductor device 21 OH is character- 
ized by bending the extending portions 246 towards the 
heat radiating plate 233 rather than the upper surface of 

40 the frame 213 employed in the semiconductor devices 
210E, 210F and 210G. As shown in Fig. 93(A), the wir- 
ing board 245 used in the present embocfi merit has the 
base film 217, leads 218 and the insulating film stacked 
in that order from the top thereof. Thus, by bending the 

45 extending portions 246 towards the heat radiating plate 
233, the base film 217 is exposed below the semicon- 
ductor device 21 OH and the insulating film 21 9 faces the 
heat radiating plate 233. Hence, the base film 217 has 
the connection holes 217b for connecting the protruding 

so electrodes 214 and the leads 218. The adhesive 247 is 
provided to the insulating 219. 

As indicated by the arrows in Rg. 93(B), the wiring 
boards 245 to which the connection holes 21 7b and the 
second adhesive 247 are provided are bent towards the 

55 heat radiating plate 233. Hence, the extending portions 
246 are fixed to the heat radiating plate 233 by the sec- 
ond adhesive 247, and the connection holes 217b are 
opened downwards. Then, the protruding electrodes 
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214 electrically connected to the leads 218 are formed 
in the connection holes 21 7b by the transfer method or 
the like. Hence, the semiconductor device 21 OH shown 
in Fig. 93(D) can be obtained. 

The semiconductor device 210H thus obtained has 
the extending portions 246 located below the heat radi- 
ating plate 233. so that the semiconductor element 21 1 
is exposed to the outside. Hence, heat generated in the 
semiconductor element 21 1 can efficiently be radiated, 
and the semiconductor device 21 OH has improved heat 
radiating performance. 

The extending portions 246 of the semiconductor 
device 210H are bent and the protruding electrodes 214 
are provided thereon. Hence, the semiconductor device 
21 OH can be down sized. 

A description will be given of a semiconductor 
device and its fabrication method according to the thirty 
ninth embodiment of the present invention. In Fig. 94, 
parts that have the same structures as those shewn in 
Figs. 88 through 90 are given the same reference num- 
bers, and a description thereof will be omitted. 

Fig. 94(D) shows a semiconductor device 2101 
according to the thirty ninth embodiment of the present 
invention. The semiconductor device 2101 has the same 
structure as the semiconductor device 21 OH according 
to the thirty eighth embodiment of the present invention. 
The method for fabricating the semiconductor device 
2101 differs from that for fabricating the semiconductor 
device 21 OH in that the second adhesive 247 is pro- 
vided to the heat radiating plate 233 rather than the wir- 
ing board 245. as shown in Figs. 94(A) and 94(B). That 
is, the second adhesive 247 may be provided to the wir- 
ing board 245 or the heat radiating plate 233. 

A description will be given a semiconductor device 
and its fabrication method according to the fortieth 
embodiment of the present invention. Fig. 95 shows a 
semiconductor device 210J and its fabrication method 
according to the fortieth embodiment of the present 
invention. In Fig. 95, parts that have the same struc- 
tures as those shown in Figs. 88 through 90 and Fig. 94 
are given the same reference numbers, and a descrip- 
tion thereof will be omitted. 

Fig. 95(D) shows the semiconductor device 210J 
according to the fortieth embodiment of the present 
invention, which is characterized by arranging a heat 
radiating film 252 to the semiconductor device 2101 
described with reference to Fig. 94. The heat radiating 
film 252 is fixed to the semiconductor element 211 and 
the upper surface of the frame 213 by, for example, an 
adhesive. 

As described above, the semiconductor device 
21 OJ has the same wiring board substrate as the semi- 
conductor device 2101, and thus the extending portions 
246 are bent towards the heat radiating plate 233 
arranged below the semiconductor element 211. 
Hence, the upper surface of the semiconductor element 
211 is exposed. 

By arranging the heat radiating film 252 to the 



exposed portion of the semiconductor element 211. 
heat generated in the semiconductor element 211 can 
efficiently be radiated, as compared to the arrangement 
shown in Fig. 94 in which the upper surface of the sem- 

5 (conductor element 21 1 is exposed. 

Since the upper surface of the semiconductor ele- 
ment 21 1 is covered by the heat radiating fin 252. the fin 
252 also functions as a protection member which pro- 
tects the semiconductor element 211. Hence, the heat 

10 radiating fin 252 improves the reliability of the semicon- 
ductor device 21 0J. 

A description will be given of a semiconductor 
device and its fabrication method according to a forty 
first embodiment of the present invention. Fig. 96 shows 

is a semiconductor device 210K and its fabrication 
method according to the forty first embodiment of the 
present invention. In Fig. 96, parts that have the same 
structures as those shown in Figs. 84, and 88 through 
90 are given the same reference numbers, and a 

20 description thereof will be omitted. 

Fig. 96(D) shows the semiconductor device 21 OK 
according to the forty first embodiment of the present 
invention. The semiconductor device 21 OK has a struc- 
ture similar to that of the semiconductor device accord- 

25 ing to the thirty second embodiment described with 
reference to Fig. 84 and is, more particularly, character- 
ized by providing a second heat radiating plate 234 to 
the upper surface of the frame 213. The second heat 
radiating plate 234 is formed of a metal having a good 

30 heat radiating performance such as aluminum as in the 
case of the first heat radiating plate 233. 

The heat radiating plates 233 and 234 are provided 
so as to sandwich the semiconductor element 21 1 , so 
that heat generated in the semiconductor element 21 1 

35 can efficiently be radiated. Thus, the semiconductor 
device 21 OK has improved reliability. 

The semiconductor device 210K can be fabricated 
as follows. The semiconductor device 21 OK employs 
wires 235 as means for connecting the semiconductor 

40 element 21 1 and the wiring board 245. Hence, the sec- 
ond heat radiating plate 234 is bonded to the upper sur- 
face of the frame 213 by, for example, an adhesive so 
that these components are unified. Hence, a bottom 
portion defined by the second heat radiating plate 234 is 

45 defined in the cavity 223 formed in the frame 213. 

Then, the semiconductor element 21 1 is bonded to 
the second heat radiating plate 234 in the cavity 223 by 
an adhesive 236. Further, the wiring board 245 is 
bonded to the lower surface of the frame 213. Then, the 

so wires 235 are bonded between the leads 218 of the wir- 
ing board 245 and the semiconductor element 21 1 by 
the wire bonding process. 

After the wire bonding process is completed, the 
sealing resin 215 is formed by the compression molding 

55 method as in the case of the aforementioned embodi- 
ments. Since the heat radiating plate 234 is provided on 
the semiconductor element 211 and the upper portion 
of the frame 21 3. the sealing resin 215 does not directly 
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contact the upper mold 225, and the detachabiiity can 
be improved. Rg. 96(A) shows the wiring board 245 to 
which the heat radiating plate 234, wires 235 and the 
sealing resin 215 are arranged. The present embodi- 
ment employs the heat radiating plate 234, which may 5 
be replaced by a plate member having a comparatively 
lew heat radiating performance. 

As shown in Figs. 96(B) and 96(C), the extending 
portions 246 provided to the wiring board 245 are bent 
towards the heat radiating plate 234, and are fixed 
thereto by a second adhesive 247. Then, the protruding 
electrodes 214 are provided to land portions 249 
exposed in the extending portions 246 by the transfer 
method. Hence, the semiconductor device 21 OK shown 
in Rg. 96(D) is obtained. 

A description will be given of semiconductor 
devices and fabrication methods thereof according to 
forty second and forty third embodiments of the present 
invention. Rg. 97 is a diagram showing a semiconductor 
device 21 OL and its fabrication method according to the 
forty second embocfiment of the present invention. Rg. 
98 is a diagram showing a semiconductor device 21 OM 
and it fabrication method according to the forty third 
embodiment of the present invention. In Figs. 97 and 
98, parts that have the same structures as those shown 
in Rgs. 88 through 90 and 96 are given the same refer- 
ence numbers, and a description thereof will be omitted. 

Rg. 97(D) shows the semiconductor device 21 OL 
according to the forty second embodiment of the 
present invention. The semiconductor device 210L has 
an arrangement in which the second heat radiating 
plate 234 is provided to the upper surface of the frame 
213, as in the case of the semiconductor device 21 OK 
according to the forty first embodiment The semicon- 
ductor device 210L has the wiring board 245 arranged 
by turning the wiring board 245 of the semiconductor 
device 21 OK upside down. 

That is, as shown in Rg. 97(A), the wiring board 
245 has the base film 217, the leads 218 and the insu- 
lating film 219 stacked in that order from the lowermost 
layer side. Even by turning the wiring board 245 upside 
down, the same effects as those of the semiconductor 
device 21 OK can be obtained. 

The extending portions 246 of the semiconductor 
device 210L are bent towards the second heat radiating 
plate 234. The present embodiment does not necessar- 
ily require the insulating film 219, which can be omitted 
when the frame 213 and the adhesives 222 and 247 are 
formed of substances having electrically insulating per- 
formance. 

Rg. 98(D) shows the semiconductor device 210M 
according to the fourth third embodiment of the present 
invention. The semiconductor device 210M has an 
arrangement in which the second heat radiating plate 
234 is provided on the upper surface of the frame 213 
as in the case of the semiconductor device 210K. How- 
ever, the semiconductor device 21 OM is characterized 
in that the extending portions 246 are bent towards the 



heat radiating plate 233 in contrary to the semiconduc- 
tor devices 210K and 210L The method of bending the 
extending portions 246 and bonding them is the same 
as that for the semiconductor device 21 OH according to 
the thirty eighth embodiment described with reference 
to Rg. 93, and therefore a description thereof will be 
omitted. 

According to the semiconductor device 21 OM, the 
extending portions 246 are located below the heat radi- 
ating plate 233, which is thus exposed to the outside. 
Hence, heat generated in the semiconductor element 
21 1 can efficiently be radiated through the second heat 
radiating plate 234, and the heat radiating performance 
of the semiconductor device 21 OM can be improved. 
Further, the extending portions 246 are bent, on which 
the protruding electrodes 214 are formed. Hence, the 
semiconductor device 21 OM can be down sized. 

A description will now be given of a semiconductor 
device and its fabrication method according to a forty 
fourth embodiment of the present invention. Rg. 99 is a 
diagram showing a semiconductor device 210N and its 
fabrication method according to the forty fourth embod- 
iment of the present invention. In Rg. 99, parts that have 
the same structures as those shown in Rg. 37 and 88 
through 90 are given the same reference numbers, and 
a description thereof will be omitted. 

Rg. 99(D) shows the semiconductor device 21 ON 
according to the forty fourth embodiment of the present 
invention. A frame 213A used in the semiconductor 
device 21 ON has an integrated arrangement of the sec- 
ond heat radiating plate 234 and the frame 213 of the 
semiconductor device 21 OK described with reference to 
Fig. 96. A cavity 223 A formed in the frame 21 3 A 
includes a bottom portion 237. 

The semiconductor element 21 1 is fixed to the bot- 
tom portion 237 by the adhesive 236, and the wiring 
board 245 is provided on the lower surface of the frame 
2 13 A. Hence, wire bonding between the semiconductor 
element 21 1 and the wiring board 245 can be made. 
The semiconductor device 21 ON has a reduced number 
of components and a reduced number of fabrication 
steps, as compared to the semiconductor device 210K 
according to the forty first embodiment. Hence, the cost 
of fabricating the semiconductor device 21 ON can be 
reduced. 

The method for fabricating the semiconductor 
device 21 ON will be described below. The semiconduc- 
tor device 21 ON employs the wires 235 as means for 
electrically connecting the semiconductor element 21 1 
and the wiring board 245. Hence, semiconductor ele- 
ment 21 1 is bonded to the bottom portion 235 formed by 
the frame 21 3A by the adhesive 236, and the wiring 
board 245 is bonded to the lower surface of the frame 
213A. Then, the wires 235 are provided between the 
leads 21 8 of the wiring board 245 and the semiconduc- 
tor element 211 by the wire bonding process. 

After the wire bonding process, the sealing resin 
21 5 is formed by the compression molding method as in 
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the case of the aforementioned embodiments. The 
frame 213A is flush due to the bottom portion 237, and 
thus the sealing resin 215 does not directly contact the 
upper mold 225. Thus, the detachability can be 
improved. Fig. 99(A) shows the wiring board 245 to 
which the heat radiating plate 234, the wires 235 and 
the sealing resin 215 are arranged. 

Then, as shown in Figs. 96(B) and 96(C), the 
extending portions 246 of the wiring board 245 are bent 
towards the upper surface of the frame 213A, and are 
fixed to the heat radiating plate 234 by the adhesive 
247. Then, the protruding electrodes 214 are provided 
on lands 249 exposed on the extending portions 246 by 
the transfer method. Thus, the semiconductor device 
21 ON shown in Fig. 99(D) can be obtained. 

A description will now be given of semiconductor 
devices and fabrication methods thereof according to 
forty fifth and forty sixth embodiments of the present 
invention. Fig. 100 is a diagram showing a semiconduc- 
tor device 21 OP and its fabrication method according to 
the forty fifth embodiment of the present invention. Fig. 
1 01 is a diagram showing a semiconductor device 21 0Q 
and its fabrication method according to the forty sixth 
embodiment of the present invention. In Rgs. 100 and 
101. parts that have the same structures as those 
shown in Rgs. 88 through 90 and 99 are given the same 
reference numbers, and a description thereof will be 
omitted. 

Fig. 100(D) shows the semiconductor device 21 0P 
according to the forty fifth embodiment of the present 
invention. The semiconductor device 21 0P has an 
arrangement in which the bottom portion 237 is inte- 
grally formed in the frame 21 3 A as in the case of the 
semiconductor device 21 ON according to the forty fourth 
embodiment. The semiconductor device 21 OP has the 
wiring board 245 obtained by turning the wiring board 
245 of the semiconductor device 21 ON upside down. 

That is, as shown in Fig. 100(A), the wiring board 
245 has the base film 217, the leads 218 and the insu- 
lating film 219 stacked in that order from the lowermost 
layer side. The semiconductor device 21 OP has the 
same effects as those of the semiconductor device 
210N even by turning the wiring board 245 upside 
down. The extending portions 246 are bent towards the 
upper side of the frame 21 3 A The present embodiment 
does not necessarily require the insulating layer 219, 
which can be omitted by forming the frame 213A and 
the adhesives 222 and 247 of electrically insulating sub- 
stances. 

Fig. 101(D) shows the semiconductor device 210Q 
according to the forty sixth embodiment of the present 
invention. The semiconductor device 210A has an 
arrangement in which the bottom portion 237 is inte- 
grally formed in the frame 21 3 A as in the case of the 
semiconductor device 44 according to the forty fourth 
embodiment. The semiconductor device 21 OQ is char- 
acterized by bending the extending portions 246 
towards the heat radiating plate 233 rather than the 



upper surface of the frame 21 3A of the semiconductor 
devices 21 ON and 21 OP. The method for bending the 
extending portions 246 and attaching them to the heat 
radiating plate 233 is the same as that for the semtcon- 

5 ductor device 21 OH according to the thirty eighth 
embodiment described with reference to Fig .93. 

According to the semiconductor device 21 0Q, the 
extending portions 246 are located below the heat radi- 
ating plate 233 and the protruding electrodes 214 are 

w provided on the above extending portions 246. Hence, 
the semiconductor device 21 OQ can be down sized. 
There are no components provided on the upper portion 
of the frame 213A Hence, when the frame 213A is 
formed of a substance having a good heat radiating per- 

15 formance, heat generated in the semiconductor ele- 
ment 21 1 can efficiently be radiated through the second 
heat radiating plate 234, so that the semiconductor 
device 21 OQ has improved heat radiating performance. 
A description will be given of a semiconductor 

20 device and its fabrication method according to the forty 
seventh embodiment of the present invention. Fig. 102 
is a diagram showing a semiconductor device 21 OR and 
its fabrication method according to the forty seventh 
embodiment of the present invention. In Fig. 102, parts 

25 that have the same structures as those shown in Figs. 
88 through 90 and 99 are given the same reference 
numbers, and a description thereof will be omitted. 

Fig* 47(F) shows the semiconductor device 21 OR 
according to the forty seventh embodiment of the 

30 present invention. The frame 21 3A of the semiconduc- 
tor device 21 OR has the same structure as that of the 
semiconductor device 21 ON described with reference to 
Fig. 99. That is, the frame 21 3A has the integrally 
formed bottom portion 237. 

35 A wiring board 245A used in the present embodi- 
ment is different from the wiring board 245 shown in 
Figs. 89(A) and 103 in that the wiring board 245A does 
not have the attachment hole 248 for attaching the sem- 
iconductor element 21 1 . An enlarged view of the wiring 

40 board 245A employed in the semiconductor device 
210R is shown in Fig. 106. 

As shown in this figure, lands 249 are provided on a 
base portion 251 A of the wiring board 245 A Connec- 
tion electrodes 253, which are to be wire-bonded to the 

45 semiconductor element 21 1 are provided in outer edge 
portions of the extending portions extending to four 
peripheral edges of the base portion 251 A The connec- 
tion electrodes 253 and the lands 249 are electrically 
connected by the leads 218 formed on the extending 

50 portions 246 and the base portion 251 . 

As shown in Fig. 102(A), the base portion 251 A is 
positioned on the bottom portion 237 of the frame 213A 
and the wiring board 245A is positioned on the bottom 
portion 237 by an adhesive (not shown). In this state, 

55 the extending portions 246 extend further out than the 
external periphery of the frame 21 3A The semiconduc- 
tor element 21 1 is mounted in the cavity 223A formed in 
the frame 21 3 A An adhesive 247A for fixing the extend- 
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ing portions 246 to the frame 213A is provided to the 
lower surface of the frame 213A 

After the base portion 251 A of the wiring board 
245A is fixed to the bottom portion 237 of the frame 
213A, a step of bending the extending portions 246 is 
carried out without execution of the resin sealing step 
employed in the aforementioned embodiments. More 
particularly, as indicated by the arrows in Fig. 102(B), 
the extending portions 246 are bent and are then fixed 
to the frame 213A by the adhesive 247A 

Thus, as shown in Fig. 102(C), the connection elec- 
trodes 253 formed on the extending portions 246 
become close to the semiconductor element 211. Then, 
the wires 235 are provided between the connection 
electrodes 253 and the semiconductor element 21 1 by 
the wire bonding process. Fig. 102(D) shows a state in 
which the wires 235 are provided between the connec- 
tion electrodes 253 and the semiconductor element 
211. 

According to the present embodiment, a resin seal- 
ing step of forming the sealing resin 215 is carried out 
after the step of bending the extending portions 246 and 
the wire bonding step of bonding the wires 235. Fig. 
102(E) shows the wiring board 245A to which the seal- 
ing resin 215 is provided. The resin sealing step can be 
carried out by using the aforementioned mold 224, so 
that the sealing resin 215 is formed by the compression 
molding process. In the present embodiment, the heat 
radiating plate 233 is provided at the same time as the 
sealing resin 215 is formed (see Fig. 82). 

After the sealing resin 215 is formed, the protruding 
electrodes 214 are formed on the lands 249 by, for 
example, the transfer method. Thus, the semiconductor 
device 21 OR shown in Fig. 102(F) can be obtained. In 
the semiconductor device 21 OR thus fabricated, the 
protruding electrodes 214 are positioned at the side of 
the bottom portion 237 of the frame 21 3A, and the cav- 
ity 223A is not formed in these positions. Hence, the 
whole area of the bottom portion 237 can be used to 
arrange the protruding electrodes 214. Hence, the pro- 
truding electrodes 214 may be arranged at a wide pitch 
or an increased number of protruding electrodes 214 
may be arranged. 

A description will now be given, with reference to 
Figs. 104 through 1 10, of other embodiments of the wir- 
ing boards 245 used in the semiconductor devices 210E 
through 21 OR. In Figs. 104 through 1 10, parts that have 
the same structures as those of the wiring board 245 
described with reference to Fig. 103 are given the same 
reference numbers, and a description thereof will be 
omitted. 

A wiring board 245B shown in Fig. 104 is of a type 
in which the semiconductor chip 21 1 is flip-chip bonded 
(hereinafter referred to as TAB type). Hence, the inner 
lead portions 220 protrude within the attachment hole 
248. 

The wiring board 245B is characterized in that the 
portions of the base film 217 on the portions that are 



bent in the bending step are removed. By removing the 
base film 217, the leads 218 are exposed and the 
mechanical strength thereof is degraded. Hence, solder 
resists 254 which are liable to be bent are provided to 

5 the portions in which the base f Dm 21 7 is removed. 

Hence, the wiring board 245B thus structured can 
be prevented from expanding at the bent portions, so 
that the contactabilrty between the wiring board 245B 
and the frames 213, 21 3A and the heat radiating plates 

10 233 and 234 can be improved. Hence, it is possible to 
prevent the wiring board 245B from flaking off from the 
frames 213, 213A and the heat radiating plates 233 and 
234 and to thus improve the reliability of the semicon- 
ductor devices 21 0E through 210R. Further, improve- 
rs ment in the contactabilrty with the frames 231 , 21 3A and 
the heat radiating plates 233 and 234 leads to down siz- 
ing of the semiconductor devices 210E through 210R. 

A wiring board 245C shown in Fig. 105 is of a type 
in which the semiconductor element 21 1 are bonded to 

20 the leads by the wiring bonding method (hereinafter 
referred to as a wire connection type). Hence, the wiring 
board 245C differs from the wiring boards 245 and 245A 
of the TAB type shown in Figs. 103 and 104 in that the 
inner lead portions 220 do not protrude within the load- 

25 ing hole 248. The wiring board 245A shown in Fig. 106 
has been described previously, and a description 
thereof will be omitted here. 

A wiring board 245D shown in Fig. 107 is of the TAB 
type, and is characterized in that each of the extending 

30 portions 246A has a triangular shape. Hence, pads 249 
can be arranged along slant edges of the triangular 
shape. Hence, the adjacent pads 249 (that is, the pro- 
truding electrodes 214) can be arranged at a compara- 
tively wide pitch. Thus, the pads 249 can easily be 

35 formed, and no problem will occur even if it is required 
to arrange an increased number of protruding elec- 
trodes 214. The extending portions 246A shown in Fig. 
107 have a triangular shape, but are not limited thereto. 
That is, the extending portions 246A can be formed in 

40 an arbitrary shape which makes it possible to arrange 
the pads 249 at a wide pitch. 

A wiring board 245E shown in Fig. 108 is of the TAB 
type, and is characterized in that the extending portions 
246A have a triangular shape and the base film 217 

45 does not have any portion that is to be bent The wiring 
board 245E in the present embodiment makes it possi- 
ble to prevent the wiring board 245E from flaking off 
from the frames 21 3. 21 3A and the heat radiating plates 
233 and 234, so that the semiconductor device can be 

so down sized and the reliability thereof can be improved. 
Further, the pads 249 can easily be arranged so that the 
semiconductor device can meet the requirement of 
increasing the integration density of the semiconductor 
element 211. The solder resists 254 for protecting the 

55 leads 218 are arranged in the positions in which the 
base film 217 should be removed. 

Wring boards 245F, 245G and 245H shown in Fig. 
109 are of the TAB type, and are characterized in that 
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the lands 249 are formed by providing connection notes 
in the base film 217 (indicated by a pear-skin illustra- 
tion). The wiring board 245F shown in Fig. 109(A) has 
an arrangement in which the extending portions 246 
and the base portion 251 are integrally formed. The wir- s 
ing board 245G shown in Fig. 109(B) has an arrange- 
ment in which the portions of the base film 217 which 
are to be bent are removed and therefore the solder 
resists 254 are provided. The wiring board 245H shown 
in Fig. 109(C) has an arrangement in which the lands to 
249 are formed on the base portion 251 A. 

The wiring boards 245F and 245G can be applied 
to the aforementioned semiconductor devices 210G 
(see Fig. 92). 210H (see Fig. 93), 210J (see Fig. 95). 
210L (see Fig. 97), 210 M (see Fig. 98). 210P (see Fig. is 
100). and 210Q (see Fig. 101). The wiring board 245H 
can be applied to the semiconductor device 210R (see 
Fig. 102). 

Fig. 110 shows a wiring board 245I which corre- 
sponds to a variation of the wiring board 245A 20 
described with reference to Rg. 106. and particularly 
shows an enlargement view of the connection elec- 
trodes 253 (indicated by a pear-skin illustration). 

The wiring board 245I is characterized in that the 
connection electrodes 253 are arranged in an interdig- 25 
ital formation and corner portions 253a of the connec- 
tion electrodes 253 are curved. The interdigital 
formation of arrangement of the connection electrodes 
253 makes it possible to widen the area of each of the 
connection electrodes 253 and to simplify the wire 30 
bonding process (electrical connection process) for 
making connections to the semiconductor element 21 1 . 

The curved corner portions 253a of the connection 
electrodes 253 function to decentralize stress gener- 
ated when a bonding tool (ultrasonic welding tool) used 35 
for bonding the wires 235 and the connection electrodes 
253. Hence, the electrical connections between the 
wires 235 and the connection electrodes 253 can defi- 
nitely be made. 

A description will now be given, with reference to <o 
Figs. 111 through 113, of a semiconductor device and 
its fabrication method according to a forty eighth 
embodiment of the present invention. In Figs. 111 
through 113. parts that have the same structures as 
those of the semiconductor device 21 0E according to 45 
the thirty fifth embodiment shown in Figs. 88 through 90 
are given the same reference numbers, and a descrip- 
tion thereof will be omitted. 

Rg. 111 shows a semiconductor device 21 OS 
according to the forty eighth embodiment of the present so 
invention, and Figs. 1 12 and 1 13 show a method for fab- 
ricating the semiconductor device 21 OS. The semicon- 
ductor device 210S is characterized by using 
mechanical bumps 255 as protruding electrodes. The 
mechanical bumps 255 are obtained by deformation- 55 
processing or plastic-deforming leads 218 formed in the 
wiring board 245J. so that the deformed portions of the 
leads 218 protrude from the surface of the wiring board 



245J and thus serve as protruding electrodes. 

The use of the mechanical bumps 255 does not 
need ball members necessary for the transfer method 
employed in the aforementioned embodiments. Hence, 
the number of components can be reduced and the fab- 
rication process can be simplified. The deformation- 
processing step requires a simple step of, for example, 
pressing the leads 218 by a punch (tool) or the like, 
Hence, the mechanical bumps 255 (protruding elec- 
trodes) can easily be formed at low cost. 

A description will be given of the method for fabri- 
cating the semiconductor device 21 OS. Fig. 112(A) 
shows the wiring board 245J in which the mechanical 
bumps 255 are formed after the resin sealing step is 
executed. As shown in this figure, the mechanical 
bumps 255 are formed in the extending portions 246 of 
the wiring board 245J. 

An enlarged view of a portion indicated by an arrow 
A shown in Fig. 1 12(A) is shown in Rgs. 1 12(B) through 
112(D). As shown in these figures, the mechanical 
bumps 255 can have various structures. 

Mechanical bumps 255A shown in Rg. 112(B) are 
characterized as follows. The leads 218 are pressed 
(deformation processing) integrally with the insulating 
film 219. Thereby, the pressed and deformed portions of 
the leads 218 and the insulating film 219 protrude from 
the connection hole 217b. Further, cores 256 are pro- 
vided to resultant recess portions formed on the back 
surface of the deformed portions. Thus, the cores 256 
have a shape which corresponds to the recess portions 
formed in the back surfaces of the mechanical bumps 
255. 

The insulating film 219 is subjected to the deforma- 
tion processing together with the leads 218, and is not 
required to be removed. Hence, the step of forming the 
mechanical bumps 255A is simple. Further, the cores 
256 arranged in the recess portions prevent the 
mechanical bumps 255A from being deformed even 
when the mechanical bumps 255A receives a pressure 
at the time of mounting the semiconductor device 210S. 

In the structure shown in Rg. 112(C), mechanical 
bumps 255B are formed by removing the insulating film 
219 and pressing the leads 218 (by deformation 
processing). The cores 256 are provided to the resultant 
recess portions formed on the back sides of the 
mechanical bumps 255B. 

The mechanical bumps 255B are obtained by 
pressing the leads 218 only, and can be formed in a 
shape with high precision, as compared to the structure 
shown in Rg. 1 12(B) in which the insulating film 219 is 
pressed together with the leads 218. If the insulating 
film 219 does not have a uniform thickness, the shapes 
of the mechanical bumps 255B may be affected by the 
uneven thickness. The structure shown in Fig. 1 12(C) is 
not affected by the thickness of the insulating film 219, 
so that the mechanical bumps 255B can be formed with 
high precision. 

The structure shown in Rg, 1 12(D) is characterized 
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in that the cores 256 used in the structure shown in Fig. 
112(B) are not used, but the second adhesive 247 is 
provided in the recess portions formed on the back side 
of the mechanical bumps 255C. 

The second adhesive 247 functions to fix the 
extending portions 246 to the frame 213 and is hard- 
ened so as to have a given rigidity. Hence, the second 
adhesive 247 provided in the recess portions functions 
as the cores 256. 

The use of the second adhesive 247 as the cores 
256 makes it possible to reduce the number of compo- 
nents, as compared to the structures shown in Figs. 
1 12(B) and 1 12(C), and to simplify the step of forming 
the mechanical bumps 255C. 

After the mechanical bumps 255 are formed in the 
wiring board 245J by any of the above-mentioned meth- 
ods, the semiconductor element 21 1 is flip-chip bonded 
to the wiring board 245J. Subsequently, a resin sealing 
step using the compression molding method is carried 
out, so that a state shown in Fig. 112(A) can be 
obtained. Then, a bending step is performed as shown 
in Fig. 113. and the extending portions 246 are bent 
towards the upper surface of the frame 213 and is fixed 
thereto by the second adhesive 247. Thus, the semicon- 
ductor device 21 OS shown in Fig. 1 11 can be obtained. 

Fig. 114 shows a semiconductor device 21 OT and 
its fabrication method according to a forty ninth embod- 
iment of the present invention. The semiconductor 
device 21 OS and Hs fabrication method described with 
reference to Figs. 1 1 1 through 113 employ the flip-chip 
bonding in order to connect the semiconductor element 
21 1 and the wiring board 245J. 

In contrast, as shown in Fig. 114, the forty ninth 
embodiment is characterized by connecting the semi- 
conductor element 211 and the wiring board 245J by 
the wires 235. Even when the mechanical bumps 255 
are employed, the semiconductor element 21 1 and the 
wiring board 245J can be connected by the TAB method 
or the wire bonding method. The semiconductor device 
210T and its fabrication method are the same as the 
semiconductor device 210S and its fabrication method 
described with reference to Figs. 111 through 113 
except for the arrangement of the connections between 
the semiconductor element 211 and the wiring board 
245J, and thus a description thereof will be omitted. 

A description will be given of a semiconductor 
device and its fabrication method according to a fiftieth 
embodiment of the present invention. Fig. 1 15 is a dia- 
gram showing a semiconductor device 210U and its fab- 
rication method according to the fiftieth embodiment of 
the present invention. In Rg. 115, parts that have the 
same structures as those shown in Fig.s 102, 1 11 and 
112 are given the same reference numbers, and a 
description thereof will be omitted. 

Rg. 1 15(F) shows the semiconductor device 21 OU 
according to the fiftieth embodiment of the present 
invention. The frame 213A used in the semiconductor 
device 210U has the same structure as that of the sem- 



iconductor device 21 OR described with reference to Rg. 
102. That is. the frame 213A includes the integrally 
formed bottom portion 237. A wiring board 245K used in 
the present embodiment has an arrangement in which 
5 the protruding electrodes 255 are formed on base por- 
tion 251 A. 

As shewn in Rg. 115(A), the base portion 251 A is 
positioned on the bottom portion 237 of the frame 21 3A, 
and is fixed thereto by the second adhesive 247. The 

w extending portions 246 extend outwards from the outer 
periphery of the frame 21 3A. The semiconductor ele- 
ment 211 is mounted by the adhesive 236 within the 
cavity 223 A formed in the frame 213A. 

After the base portion 251 A of the wiring board 

15 245A is fixed to the bottom portion 237 of the frame 
21 3A, the extending portions 246 are bent as shown in 
Rg.s 115(B) and 115(C), and the extending portions 
246 are fixed to the frame 21 3 A by the adhesive 247A, 
Then, the wires 235 are provided between the connec- 

20 tion electrodes 253 and the semiconductor element 21 1 
by the wire bonding method. Rg. 1 15(D) shows a state 
in which the wires 235 are provided between the con- 
nection electrodes 253 and the semiconductor element 
211. 

25 After the wires 235 are provided, a resin sealing 
step is performed. Rg. 115(E) shows a state in which 
the wiring board 245K is loaded onto the mold 224C. In 
the present embodiment, the mechanical bumps 255 
are formed on the wiring board 245K preceding to the 

30 resin sealing step. Thus, inserting holes 257 into which 
the mechanical bumps 255 are inserted are formed in 
an upper mold 225B of the mold 224C. 

The sealing resin 215 is shaped by the compres- 
sion-molding method. In the present embodiment, the 

35 heat radiating plate 233 is arranged at the same time as 
the sealing resin 215 is formed. By forming the sealing 
resin 215, the semiconductor device 21 OU shown in Rg. 
1 15(F) can be obtained. 

The semiconductor device 210U has the same 

40 advantages as the semiconductor device 210R shown 
in Rg. 102. More particularly, the mechanical bumps 
255 are positioned on the side of the bottom portion 237 
of the frame 213A, and the cavity 223A is not formed at 
the positions. Hence, the whole area of the bottom por- 

45 tion 237 can be used to arrange the mechanical bumps 
255. Hence, the mechanical bumps 255 can be 
arranged at a comparatively wide pitch and an 
increased number of mechanical bumps 255 can be 
arranged on the bottom portion 237. 

so Rg. 1 1 6 is a diagram showing various semiconduc- 
tor devices equipped with the mechanical bumps 255. 
Rg. 1 16(A) shows a semiconductor device 210V, which 
has an arrangement in which the mechanical bumps 
255 are applied, as protruding electrodes, to the semi- 

55 conductor device 10A of the thirty first embodiment 
described with reference to Rg. 81. Rg. 1 16(B) shows a 
semiconductor device 210W, which has an arrange* 
ment in which the mechanical bumps 255 are applied. 
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as protruding electrodes, to the semiconductor device 
10B of the thirty second embodiment described with ref- 
erence to Rg. 84. Fig. 116(C) shows a semiconductor 
device 21 OX, which has an arrangement in which the 
mechanical bumps 255 are applied, as protruding elec- 
trodes, to the semiconductor device 210D of the thirty 
fourth embodiment described with reference to Rg. 
116(C). 

As shown in Rg. 116, the mechanical bumps 255 
can be applied to the semiconductor devices 210V - 
210X which do not have the extending portions 246 
which are not bent. The structures of the semiconductor 
devices 21 0V - 21 OX shown in Rg. 116 other than the 
mechanical bumps 255 are the same as those of the 
aforementioned semiconductor devices 21 OA, 21 OB 
and 210D, and a description thereof will be omitted. 

Rg. 117(E) shows a semiconductor device 21 0Y 
according to fifty first embodiment of the present inven- 
tion, which is characterized in that the frame 213 or 
21 3A used in the aforementioned embodiments is not 
used. Hence, the semiconductor element 211 is sup- 
ported by only the sealing resin 215. Hence, rt is possi- 
ble to further facilitate down sizing of the semiconductor 
device 210Y and to reduce the fabrication cost and sim- 
plify the assembly work due to a reduction in the 
number of components. 

A description will be given of a method for fabricat- 
ing the semiconductor device 210Y. In the following 
description, the semiconductor device 21 OY has the 
mechanical bumps 255 as protruding electrodes. How- 
ever, the following method can be applied to semicon- 
ductor devices having protruding electrodes other than 
the mechanical bumps. 

Rg. 1 17(A) shows a state in which the mechanical 
bumps 255 are already formed and a wiring board 246L 
to which the semiconductor element 21 1 is provided is 
loaded to the mold 224C. In the present embodiment, 
the semiconductor element 21 1 and the wiring board 
246L are electrically connected together by the wires 
235. The mold 224C has the inserting holes 257 into 
which the mechanical bumps 255 are inserted, as in the 
case shown in Rg. 1 15(E). 

The wiring board 246L is loaded onto the mold 
224C, and the upper mold 225B and the lower mold 226 
are moved so as to be close to each other. Then, as 
shown in Fig. 1 1 7(B), the wiring board 246L is clamped 
between the upper mold 225B and the lower mold 226. 

Then, as shown in Rg. 117(C), the fcrst lower mold 
half body 228 is moved up, and the sealing resin 227 
seals the semiconductor element 21 1 and the wire 235 
with a predetermined compression pressure. That is, 
the sealing resin 215 is formed by the compression 
molding method. The resin sealing step is carried out in 
a state in which the heat radiating plate 233 is placed on 
the first lower mold half body 228. Hence, the heat radi- 
ating resin 215 can be provided at the same time as the 
sealing resin 215 is formed. 

Rg. 1 1 7(D) shows a state in which the wiring board 



245L to which the sealing resin 215 is provided is 
detached from the mold 224C. In this state, there are 
unnecessary extending portions 258 extending from the 
side portions of the sealing resin 215. The unnecessary 

5 portions 258 are cut and removed after the separating 
process, so that the semiconductor device 210Y shown 
in Fig. 1 17(E) can be obtained. 

Rg. 118 shows a semiconductor device 310A 
according to a fifty fourth embodiment of the present 

w invention. Rg. 118(A) shows a cross-sectional view of 
the semiconductor device 31 OA, and Rg. 118(B) is a 
side view of the semiconductor device 31 OA. 

The semiconductor device 31 OA has a very simple 
structure, which is generally made up of a semiconduc- 

75 tor element 312, an electrode board 314A, a sealing 
resin 31 6A and protruding terminals 318. The semicon- 
ductor device 312 (semiconductor chip) has a semicon- 
ductor substrate in which electronic circuits are formed. 
A plurality of bump electrodes 322 are formed on the 

20 mounting surface of the semiconductor element 312. 
The bump electrodes 322 has an arrangement in which 
solder balls are arranged by the transfer method, and 
are bonded to the electrode board 314 by the flip-flop 
bonding. Alternatively a reflow process may be 

25 employed. 

By bonding the semiconductor element 312 and the 
electrode plate 314 in the flip-chip bonding formation, it 
is possible to reduce the space necessary for bonding, 
as compared to the use of wires and to thus down size 

30 the semiconductor device 31 OA. Further, it is possible to 
reduce the wiring length in the bonded portions the 
impedance and thus improve the electrical perform- 
ance. Further, it is possible to narrow the pitch at which 
the bump electrodes 322 are arranged and realize an 

35 increased number of pins. 

The electrode plate 314 functions as an interposer 
and is formed of an electrically conductive substance 
such as a copper alloy. As shown in Rg. 119(A), the 
electrode plate 314 includes a plurality of metallic plate 

40 patterns 326 having predetermined pattern shapes (as 
will be described later, Fig. 1 19(A) shows the electrode 
plate 314 in a lead frame formation. 

The metallic plate patterns 326 has a lower surface 
to which the bump electrodes 322 of the semiconductor 

45 element 31 2 are bonded, and an upper surface to which 
the protruding terminals 318 are bonded. Thus, the 
metallic plate patterns 326 function to electrically con- 
nect the bump electrodes 322 and the protruding termi- 
nals 318. As shown in Fig. 1 18(B), end portions of the 

50 metallic plate patterns 326 are exposed from the side 
surfaces of the sealing resin 316A, and form side termi- 
nals 320. 

The protruding terminals 318 are, for example, ball 
bumps made of solder (protruding electrodes) and are 
55 bonded to the electrode plate 314. The protruding termi- 
nals 318 are electrically connected to the existing bump 
electrodes 322 through the metallic plate patterns 326. 

The sealing resin 31 6A is formed so as to cover the 
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semiconductor element 312, the electrode plate 314 
and parts of the protruding terminals 318. The sealing 
resin 31 6A is formed of resin having electrically insulat- 
ing performance such as polyimlde and epoxy, and a 
minimum size sufficient to cover and protect the semi- 
conductor element 312. Hence, the downsizing of the 
semiconductor device 31 OA can be realized. 

In the state observed after the sealing resin 31 6A is 
formed, a back surface 328 of the semiconductor ele- 
ment 31 2 is exposed from the sealing resin 316A. There 
are no electronic circuits in the back surface of the sem- 
iconductor element 312, which has a comparatively 
large mechanical strength. Hence, there is no problem 
in the arrangement in which the back surface 328 is 
exposed from the sealing resin 316A. The above 
arrangement functions to improve the heat radiating 
performance of the semiconductor device 31 OA 
because heat generated in the semiconductor element 
312 can be radiated from the back surface 328 to the 
outside. 

In the state in which the sealing resin 31 6A is 
formed, the end portions of the electrode plate 314 are 
exposed from the side surfaces of the sealing resin 
316A so that side terminals 320 can be formed. Hence, 
it is possible to use, together with the protruding termi- 
nals 318, side terminals 320 as external connection ter- 
minals for making connections to another board or 
device. 

Fig. 128 shows a mounting arrangement of the 
semiconductor device according to the fifty fourth 
embodiment, and more particularly, shows a state in 
which the semiconductor device 31 OA is mounted on a 
mounting board 332. As shown in Fig. 128, the protrud- 
ing terminals 418 are positioned between the bottom 
surface of the sealing resin 316A and the mounting 
board 332, and cannot be visually observed or con- 
nected to a test toot such as a probe from the outside of 
the device. 

The semiconductor device 31 OA has the side termi- 
nals 320 which are exposed from the side surfaces of 
the sealing resin 31 6A. Hence, even after the semicon- 
ductor device 312 is mounted on the mounting board 
322, it is still possible to test the semiconductor device 
310A by using the side t terminals 320. Hence, it is pos- 
sible to detect a defective semiconductor device and to 
improve the yield and reliability. 

Turning to Fig. 118 again, a further description will 
be given of the semiconductor device 31 OA. 

The above-mentioned sealing resin 31 6A covers 
not only the semiconductor element 312 but also the 
interfaces at which the protruding terminals 318 of the 
electrode plate 314. Hence, the protruding terminals 
318 are protected by the sealing resin 31 6A. Hence, it is 
possible to prevent the protruding terminals 318 from 
flaking off from the semiconductor device 31 OA due to 
external force. Since the sealing resin 31 6A has electri- 
cally insulating performance, it is possible to prevent the 
adjacent protruding terminals from being short-circuited 



particularly in an arrangement in which the protruding 
terminals 318 are arranged at a high density (that is, at 
a narrow pitch). 

The protruding terminals 318 protrude from the 

5 sealing resin 316A. Hence, it is. possible to definitely 
connect the protruding terminals 318 to the mounting 
board 332. Further, the semiconductor device 31 OA can 
be handled as in the case of the BGA (Ball Grid Array) 
as shown in Fig. 128. Hence, the mounting reliability 

10 can be improved. 

The electrode plate 31 4A of the semiconductor 
device 31 OA will be drawn to attention. 

As has been described previously, the electrode 
plate 314A is a metallic plate. Thus, when the metallic 

15 plate 31 4A is provided in the sealing resin 31 6A for pro- 
tecting the semiconductor element 312, the metallic 
plate 314A functions as a reinforcement member which 
reinforces the electrode plate. Hence, it is possible to 
more definitely protect the semiconductor element 312 

20 and improve the reliability of the semiconductor device 
310A. The electrode plate 314A is positioned between 
the semiconductor element 312 and the protruding 
electrodes 318 and the side terminals 320 serving as 
the external connection ends. Hence, the routing of wir- 

25 ing between the semiconductor element 312, the pro- 
truding terminals 318 and the side terminals 320 can be 
realized within the semiconductor device 31 OA. This is 
different from a conventional arrangement in which 
external connection ends are directly connected to the 

30 semiconductor device. According to the present embod- 
iment arrangement, the electrode plate 314 increases 
the degree of freedom in layout of terminals of the sem- 
iconductor device 312 and external connection termi- 
nals (protruding terminals 318 and side terminals 320). 

35 The electrode plate 31 4A is formed of an electri- 
cally conductive metal, which generally has better ther- 
mal conductivity than the sealing resin 316A. Hence, 
heat generated in the semiconductor element 312 can 
be radiated through the electrode plate 31 4A. Hence, it 

40 is possible to efficiently radiate heat generated in the 
semiconductor element 312 and thus ensure the stable 
operation of the semiconductor element 312. 

A description will be given of a method for fabricat- 
ing the semiconductor device 31 OA. 

45 Figs. 119 through 122 are diagrams showing the 
method for fabricating the semiconductor device 31 OA. 
In Figs. 119 through 122, parts that have the same 
structures as those shown in Fig. 118 are given the 
same reference numbers. 

so The fabrication method of the present embodiment 
includes an electrode plate forming step, a chip mount- 
ing step, a protruding terminal forming step, a sealing 
resin forming step and a cutting step. In the electrode 
plate forming step, a pattern forming process is carried 

55 out for a metallic base formed of a copper alloy (for 
example, a Cu-Ni-Sn system) which is generally used to 
form the lead frames. Thereby, a lead frame 234A hav- 
ing a plurality of electrode plates 31 4 is formed. The pat- 
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tern forming process performed in the electrode plate 
forming step uses an etching method or press process- 
ing method. 

The etching method and press processing method 
are generally used to form the lead frames. Hence, by s 
applying the etching method or the press processing 
method to the step of forming the lead frames, the lead 
frame 324A can be formed without any increase in the 
facility. 

Fig. 1 19(A) is a diagram of an enlarged view of a 
part of the lead frame 324A, in which four electrode 
plates 31 4A are depicted. According to the present 
embodiment fabrication method, a plurality of electrode 
plates 314A can be obtained from the lead frame 324A. 

The electrode plates 31 4A have a plurality of metal- 
lic plate patterns 326. which can be processed to have 
arbitrary wiring patterns in the pattern forming step. 
Hence, the routing of wires can be realized by using the 
electrode plates 31 4 A, so that the layout of external 
connection terminals formed on the electrode plates 
31 4A can be determined with a large degree of free- 
dom. 

Fig. 119(B) shows a semiconductor element 312 
(312A - 312C) provided on the electrode plates (the 
lead frame 324A). In the present embodiment, three 
semiconductor elements 31 2A through 31 2C are 
mounted on a single electrode plate 31 4A. Trie semi- 
conductor elements 312A - 312C are equipped with the 
bump electrodes 322 used for making electrical connec- 
tions to the respective electrode plates 31 4A. 

As shown in Fig. 119(B), the sizes of the semicon- 
ductor elements 31 2A - 31 2C may not be required to be 
equal to each other. The metallic plate patterns 326 
formed on the electrode plates 31 4A are configured so 
as to correspond to the positions in which the bump 
electrodes 322 are to be formed. 

After the electrode plate forming step is completed, 
the chip mounting step is performed, in which the semi- 
conductor elements 312A through 312C are mounted 
on the electrode plates 314A and are electrically con- 
nected thereto. Figs. 120(A) and 120(B) show a state in 
which the semiconductor elements 31 2A - 31 2C are 
mounted on the respective electrode plates 31 4A. 

The present embodiment employs the flip-chip 
bonding method as means for bonding the semiconduc- 
tor elements 31 2A - 31 2C to the electrodes 31 4A so that 
the electrode plates 314A are directly bonded to the 
bump electrodes 322. Hence, it is possible to reduce the 
bonding areas between the semiconductor elements 
31 2A - 312C and the electrode plates 31 4A and reduce 
the connection impedance. 

After the chip mounting step is completed, the pro- 
truding terminal forming step is carried out, in which the 
protruding terminals 318 are formed in given positions 
of the metallic plate patterns 326 forming the electrode 
plates 31 4A. The protruding terminals 318 are formed 
of solder balls, which are bonded to the metallic plate 
patterns 326 by, for example, the transfer method. Fig. 



121 shows the electrode plate 314A on which the pro- 
truding terminals 318 are arranged. The protruding ter- 
minals 318 are arranged in a matrix formation by 
appropriately selecting the wiring patterns of the metal- 
lic plate patterns 326. 

After the above protruding terminal forming step is 
completed, the sealing resin forming step is carried out, 
in which the lead frame 324 A, to which the semiconduc- 
tor elements 312 (312A - 312C) and the protruding ter- 
minals 318 are provided, is loaded onto the mold and 
the sealing resin 31 6A is formed by the compression 
molding method. Thus, the semiconductor elements 
312 and the electrode plates 314A are seated by the 
sealing resin 316A. Hence, the semiconductor elements 
312 and the electrode plates 314A can be protected by 
the sealing resin 31 6A, so that the reliability of the sem- 
iconductor device 310A can be improved. 

Rg. 122 shows the lead frame 324A to which the 
sealing resin 31 6A is formed. As shown, the back sur- 
faces of the semiconductor elements 312 (31 2A - 31 2C) 
are exposed from the sealing resin 31 6A, and predeter- 
mined end portions of the protruding terminals 31 6A 
protrude from the sealing resin 316A. By exposing the 
back surfaces of the semiconductor elements 312 from 
the sealing resin 31 6A, it is possible to improve the heat 
radiating efficiency. By protruding the end portions of 
the protruding terminals 318 from the sealing resin 
31 6A, the mounting performance can be improved. 

After the sealing resin forming step is completed, 
the cutting step is executed. The sealing resin 31 6A and 
the lead frame 324A (electrode plates 314A) are cut at 
the boundaries of the semiconductor devices (indicated 
by lines A- A shown in Rg. 122). Hence, a plurality of 
semiconductor devices shown in Fig. 18 can be 
obtained. 

By cutting the lead frame 324A (electrode plates 
31 4 A) together with the sealing resin 316A, the elec- 
trode plates 314A are exposed in the side surfaces of 
the sealing resins 31 6A, and the exposed portions of 
the electrode plates 314A function as the side terminals 
320. which can be used for external connection termi- 
nals. 

A description will be given of a semiconductor 
device 310B according to a fifty fifth embodiment of the 
present invention. 

Rg. 123 is a diagram shewing the semiconductor 
device 31 OB according to the fifty fifth embodiment. 
More particularly. Rg. 123(A) shows a cross section of 
the semiconductor device 31 OB, and Rg. 123(B) shows 
a bottom surface thereof. In Fig. 1 23, parts that have the 
same structures as those of the semiconductor device 
31 OA according to the fifty fourth embodiment 
described with reference to Fig. 11 8 are given the same 
reference numbers, and a description thereof will be 
omitted. 

In the aforementioned semiconductor device 31 OA 
according to the fifty fourth embocfiment of the present 
invention, the protruding terminals 318 are exposed 
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from the sealing resin 316A. In contrast the semicon- 
ductor device 31 OB is characterized in that the elec- 
trode plate 314A is directly exposed from the seating 
resin 316B without providing the protruding terminals 
318. 5 

Since the semiconductor device 31 OB does not 
have the protruding terminals 318, it is possible to 
reduce the number of components and simplify the fab- 
rication process. The electrode plate 341 A is exposed 
from not only the side surfaces of the sealing resin 31 6B w 
but also the bottom surface, and thus form the external 
connection terminals. Hence, the mounting using any of 
the side and bottom surfaces can be realized. 

Fig. 130 shows an arrangement in which the semi- 
conductor device 31 OB is mounted on the mounting 15 
board 332. As shown in this figure, the semiconductor 
device 31 OB is mounted on the mounting board 332 
using solders 336 in a face-down formation. "The solders 
336 extend not only to the bottom portion of the elec- 
trode plate 314A but also to the side terminals 320, so 20 
that solder bonding can be realized. 

The semiconductor device 310B can be mounted 
using the side terminate 320 only as in the case of a 
semiconductor device 31 0C of to a fifty sixth embodi- 
ment which will be described later. Hence, the semi con- 25 
ductor device 31 OB has an improved degree of freedom 
in mounting. 

A description will now be given of a semiconductor 
device 310C according to the fifty sixth embodiment. 
More particularly, Fig. 124(A) shows a cross section of 30 
the semiconductor device 31 OB and Fig. 124(B) shows 
an upper surface thereof. 

In the aforementioned semiconductor device 31 OB 
according to the fifty fifth embodiment, the side surface 
and side end portions of the electrode plate 314 are 35 
directly exposed from the sealing resin 31 6B. In con- 
trast, the semiconductor device 310C is characterized in 
that only the side portions of the electrode plate 31 4A 
are exposed from the sealing resin 31 6C whereby the 
side terminals 320 can be formed. 40 

The electrode plate 31 4A of the semiconductor 
device 31 0C is embedded in the sealing resin 31 6C 
while the side terminals 320 remain. Hence, it is possi- 
ble to prevent the electrode plate 314A from flaking off 
from the sealing resin 31 6C due to thermal stress and 45 
external force and to thus improve the reliability of the 
semiconductor device 31 OC. 

A description will now be given of a semiconductor 
device 310D according to a f ifty seventh embodiment. 

Fig. 125 is a diagram of the semiconductor device 50 
31 OD according to the fifty seventh embodiment More 
particularly. Fig. 125(A) shows a cross section of the 
semiconductor device 310D, Fig. 125(B) shows an 
upper surface thereof, and Fig. 125(C) shows a bottom 
surface thereof. ss 

The semiconductor device 31 OD is characterized 
by forming protruding terminals 330 in an electrode 
plate 314B. The protrucfing terminals 330 are shaped by 
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press-processing the electrode plate 31 4B. Thus, the 
protruding terminals 330 and the electrode plate 314B 
are integrally formed. Alternatively, another electrically 
conductive member may be attached. 

The step of forming the protruding terminals 330 is 
totally performed in the aforementioned electrode plate 
forming step. Hence, the formation of the protruding ter- 
minals 330 does not make the fabrication process com- 
plex Further, the number of components can be 
reduced, as compared to an arrangement in which the 
protruding terminals 330 are formed by another mem- 
ber. 

As shown in Figs. 125(A) and 125(B), the protrud- 
ing terminals 330 are exposed from the bottom surface 
of the sealing resin 31 6D. Hence, the protruding termi- 
nals 330 can be made to function as external connec- 
tion terminals. 

Fig. 134 shows a state in which the semiconductor 
device 31 0D is mounted on the mounting board 332. As 
shown, the semiconductor device 310D is mounted on 
the mounting board 332 by using solders 354. The pro- 
truding terminals 330 are exposed from the bottom and 
side surfaces of the sealing resin 316D. Hence, the con- 
tact areas to the solders 354 can be increased, and the 
protruding terminals 330 can definitely be connected to 
the mounting board 332. 

Except for the protruding terminals 330 and the 
side terminals 320. the electrode plate 31 4B is embed- 
ded in the sealing resin 31 6D. Hence, the adjacent pro- 
truding terminals 330 can be electrically isolated from 
each other by the sealing resin 316D. Hence, it is possi- 
ble to prevent the adjacent protruding terminals 330 
from being short-circuited by the solders 354 at the time 
of mounting and to thus improve the reliability of mount- 
ing. 

Figs. 1 26 and 127 show a method for fabricating the 
semiconductor device according to the fifty fifth embod- 
iment of the present invention, and more particularly the 
method of fabricating the semiconductor device 310D. 

The fabricating method of the present invention has 
the steps that are the same as those of the fabrication 
method according to the fifty fourth embodiment 
described with reference to Figs. 119 through 122 
except for an electrode forming step, a sealing resin 
forming step and a cutting step. The following is directed 
to the electrode plate forming step. 

In the present electrode plate forming step, the pro- 
truding terminals 330 are press-processed at the same 
time as the lead frame 324B having the electrode plates 
314B is formed, the cutting step of the individual elec- 
trode plates 31 4B and the press processing for the for- 
mation of the protruding terminals 330 can be 
simultaneously carried out by selecting the structure of 
the mold for forming the lead frame 324B. 

Fig. 126 shows the lead frame 324B formed by the 
electrode plate forming step. In this figure, hatched por- 
tions denote the protruding terminals 330, which pro- 
trude from the electrode plate 314B. According to the 
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present embodiment, the protruding terminals 330 can 
be formed at the same time as the electrode plate 31 4B 
is formed. Hence, the process for fabricating the semi- 
conductor device 310D can be simplified. 

As shown in Fig. 127, the sealing resin forming step 
is carried out wherein the sealing resin 31 6D is formed 
so that the protruding terminals 330 are exposed from 
the sealing resin 31 6D. In order to easily obtain the 
above arrangement, the cavity surface of the mold used 
in the sealing resin forming step is made to come into 
contact with the protruding terminals 330. 

The cutting positions in the cutting step are indi- 
cated by the broken lines A-A shown in Fig. 127, and 
are selected so that the side surfaces of the protruding 
terminals 330 are exposed from the sealing resin 31 6D. 
Hence, as shown in Fig. 134, the solders 354 extend up 
to the side surfaces of the protruding terminals 330 at 
the time of mounting, so that definite soldering can be 
realized. 

A description will now be given of mounting 
arrangements in which the semiconductor devices 
31 OA - 31 0D are mounted on the mounting board 332. 

Figs. 128 through 134 show mounting arrange- 
ments of the semiconductor devices 31 OA - 31 0D 
according to fifty fourth through sixtieth embodiments of 
the present invention. A description of the following has 
been described and will be omitted: the mounting 
arrangement for mounting the semiconductor device 
31 OA according to the fifty fourth embodiment shown in 
Fig. 128. the mounting arrangement for mounting the 
semiconductor device 31 0B according to the fifty sixth 
embodiment shown in Fig. 130, and the mounting struc- 
ture for mounting the semiconductor device 31 0D 
according to the sixtieth embodiment shown in Fig. 1 34. 

Fig. 129 shows a mounting arrangement for the 
semiconductor device according to the fifty fifth embod- 
iment. 

The present mounting arrangement shown Fig. 129 
employs the semiconductor device 31 OA according to 
the fifty fourth embodiment by way of example, and is 
characterized in that mounting bumps 334 are provided 
to the protruding terminals 31 8 for external connections, 
and the semiconductor device 31 OA is bonded to the 
mounting board 332 through the mounting bumps 334. 

By bonding the semiconductor device 31 OA to the 
mounting board 332 through the mounting bumps 334, 
the semiconductor device 31 OA can be mounted in the 
same manner as the BGA (Ball Grid Array) type semi- 
conductor device, and can meet a requirement for 
improvement in the mounting performance and the use 
of an increased number of pins. 

Since the protruding terminals 318 are formed on 
the electrode plate 31 4A, there is a limit on the volumes 
of the protruding terminals 318. However, the mounting 
bumps 334 are allowed to have an arbitrary volume. 
Hence, by maximizing the volumes of the mounting 
bumps 334 within a range in which the adjacent mount- 
ing bumps 334 are not short-circuited, the performance 



of bonding between the semiconductor device 31 OA 
and the mounting board 332 can be improved and thus 
the reliability thereof can be improved. The mounting 
arrangement of the present embodiment can be applied 

5 to the semiconductor devices 310A, 310B and 310D. 

Fig. 131 shows a mounting arrangement for the 
semiconductor device according to the fifty seventh 
embodiment of the present invention. 

The present mounting arrangement employs the 

10 semiconductor device 310B according to the fifty fifth 
embodiment by way of example, and is characterized by 
bonding the semiconductor device 31 0B to the mount- 
ing board 332 by using a mounting member 338. 

The mounting member 338 is made up of connec- 

75 tion pins 340 and a positioning member 342. The con- 
nection pins 340 are formed of flexible electrically 
conductive substance (for example, a spring member 
having electrical conductivity), and are arranged in the 
positions corresponding to those in which the external 

20 connection terminals of the electrode plate 314A are 
located. The positioning member 342 is made of a flex- 
ible and insulating substance such as silicon rubber, 
and functions to position the connection pins 340 in the 
above given positions. 

25 The mounting member 338 thus configured is used 
so that the upper ends of the connection pins 340 are 
bonded to the electrode plate 31 4A of the semiconduc- 
tor device 31 0B (for example, soldering), and the lower 
ends of the connection pins 340 are bonded to the 

30 mounting board 332. 

As described above, the connection pins 340 are 
interposed between the external connection terminals 
and the mounting board. The connection pins 340 are 
flexible and thus absorb stress generated at the inter- 

3$ face between the semiconductor device 31 0B and the 
mounting board 332 due to the difference in thermal 
expansion coefficient therebetween at the time of, for 
example, heating the device. If the connection pins 340 
are formed of a material having flexibility, the positioning 

40 member 342 will absorb the above stress. 

Hence, even if the above stress is applied, the 
bonded condition between the semiconductor device 
310B and the mounting board 332 can definitely be 
maintained, and the reliability of the mounting can be 

45 improved. The positioning member 342 supporting the 
connection pins 340 is flexible, and thus does not pre- 
vent the connection pins 340 from being flexibly 
deformed. Hence, the positioning member 342 can def- 
initely absorb the stress. 

so Since the connection pins 340 are positioned by the 
positioning member 342, it is not required to position the 
connection pins 340 with respect to the semiconductor 
device 31 OB (the electrode plate 314A) and with respect 
to the mounting board 332. Hence, the mounting opera- 

55 tion can easily be performed. The present mounting 
arrangement can be applied to the other semiconductor 
devices 31 OA. 310B and 310D. 

Fig. 132 shows a mounting arrangement for the 



60 



119 



EP 0 853 337 A1 



120 



semiconductor device according to the fifty eighth 
embodiment of the present invention. 

The present mounting arrangement employs the 
semiconductor device 31 OC according to the fifty sixth 
embodiment by way of example, and is characterized by 
mounting the semiconductor device 310C on the 
mounting board 332 through a socket 344. 

The socket 344 is made up of an attachment por- 
tion 346 to which the semiconductor device 31 OC is 
attached, and lead parts 348 provided so as to be con- 
nected to the side terminals 346 exposed from the side 
surfaces of the sealing resin 31 6C. The semiconductor 
device is attached to the attachment portion 346, and 
the upper portions of the lead parts 348 and the side 
terminals of the semiconductor device 31 OC are electri- 
cally connected together. Then, the lower portion of the 
lead portion 348 is bonded to the mounting board 332 
(for example, soldering). Hence, the semiconductor 
device 310C is mounted on the mounting board 332 
through the socket 344. 

By mounting the semiconductor device 31 OC on the 
mounting board 332 through the socket 344, the attach- 
ment and detachment of the semiconductor device 
310C with respect to the mounting board 332 can be 
realized by merely attaching and detaching the semi- 
conductor device 310C to and from the socket 344. 
Hence, even rf the semiconductor device 31 OC is 
required to be replaced by new one, for example, in the 
maintenance work, the above replacement can easily 
be realized. 

The lead parts 348 attached to the socket 344 are 
arranged to the sides of the attachment portion 346. 
Further, the side terminals 320 of the semiconductor 
device 310C are exposed from the sealing resin 316C. 
Hence, the lead parts 348 and the side terminals 320 
face each other in the state in which the semiconductor 
device 310C is attached to the attachment portion 346. 
Thus, connections between the lead parts 348 and the 
semiconductor device 31 OC can be made without 
extending and routing the lead parts 348. Hence, the 
structure of the socket 344 can be simplified. 

Rg. 133 shows a mounting arrangement for the 
semiconductor device according to the fifty ninth 
embodiment of the present invention. 

The present mounting arrangement mounts the 
semiconductor device 310C on the mounting board 332 
by using lead parts 350 as in the case of the mounting 
arrangement according to the aforementioned fifty 
eighth embodiment, and is characterized in that a die 
stage 352 is substituted for the attachment portion 346. 

A socket 351 used in the present embodiment is 
made up of the lead parts 350 and the die stage 352, 
which are integrally formed by a lead frame member. 
The die stage 352 supports the semiconductor device 
310C, and the lead parts 350 are arranged on the outer 
periphery thereof. The portions of the lead parts 350 
that lace the semiconductor device 31 0C are partially 
bent so as to be electrically connected to t he side ter- 



minals 320. 

Even by using the above socket 351 , the semicon- 
ductor device 31 0C can be attached to and detached 
from the mounting board as in the case of the mounting 
5 arrangement according to the fifty eighth embodiment. 
The lead parts 350 and the die stage 352 of the socket 
351 are integrally formed, so that the number of compo- 
nents can be reduced and t he socket 351 can easily be 
produced. 

10 A description will now be given of a semiconductor 
device 31 0E according to a fifty eighth embodiment of 
the present invention. 

Rg. 135 is a cross-sectional view of the semicon- 
ductor device 31 0E according to the fifty eighth embod- 

15 iment of the present invention. The semiconductor 
device 310E is characterized in that a heat radiating 
plate (heat radiating member) 356 is provided on the 
upper surface of the semiconductor device 31 OA 
according to the aforementioned fifty fourth embodi- 

20 ment 

The heat radiating plate 356 is formed of a light 
substance having a good thermal conductivity such as 
aluminum. The heat radiating plate 356 is bonded to the 
semiconductor elements 312 and the sealing resin 

25 316A by an adhesive having a high thermal conductivity. 
By arranging the heat radiating plate 356 on the sealing 
resin 316A in a position close to the semiconductor ele- 
ments 312, it is possible to efficiently radiate heat gen- 
erated in the semiconductor elements 312. 

30 The back surfaces 328 of the semiconductor ele- 
ments 312 are exposed from the sealing resin 316A, 
and the heat radiating plate 356 is directly attached to 
the exposed back surfaces 328. That is, the sealing 
resin 31 6A having poor thermal conductivity is not inter- 
as posed between the heat radiating plate 356 and the 
semiconductor elements 31 2, so that the heat radiating 
performance can further be improved. 

A description will now be given of a method for fab- 
ricating the semiconductor device 31 OE thus configured 

40 (the fabrication method according to the fifty sixth 
embodiment). 

Rgs. 136 through 141 are diagrams showing the 
method of fabricating the semiconductor device 31 OE. 
In Figs. 136 through 141, parts that have the same 

45 structures as those used for explaining the fabrication 
method of the fifty fourth embodiment with reference to 
Rgs. 119 through 122 are given the same reference 
numbers, and a description thereof will be omitted. 
The present fabrication method is characterized by 

so applying a chip attachment step to the fabrication 
method of the fifty fourth embodiment. The chip attach- 
ment step attaches the semiconductor elements 312 to 
the heat radiating member 356 before the chip mount- 
ing step. Further, the present fabrication method 

55 includes the same electrode plate forming step, the chip 
mounting step, the protruding terminal forming step, the 
sealing resin forming step and the cutting step as those 
of the fifty fourth embodiment. 
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Fig. 136 is a diagram of an enlarged view of a part 
of the lead frame 324A obtained by the electrode plate 
forming step. Each area enclosed by the broken lines in 
Fig. 136 corresponds to one semiconductor device 
310E (hereinafter the area is referred to as bonding 
attachment area 358). 

Fig. 137 shows the chip attachment step, in which 
the heat radiating plates 356 each having the same 
area as that of each of the attachment areas 358 are 
formed. Then, the semiconductor elements 312 (312A - 
31 2C) are placed on the heat radiating plates 356 in 
positions corresponding to arrangement positions on 
the electrode plates 314A in which the semiconductor 
elements 312 are to be located. Hence, the semicon- 
ductor elements 312 (312A - 312C) are fixed to the 
arrangement positions on the electrode plates 31 4A, so 
that three semiconductor elements 312A - 312C can be 
handled as a whole. 

The heat radiating plates 356 are separated so as 
to have the size corresponding to that of the attachment 
areas 358. As shown in Fig. 138, it is possible to use 
joint members 360 which join the heat radiating plates 
356 so that the heat radiating plates 356 are located in 
positions of the attachment areas 358 of the lead frame 
324A. 

After the above chip attachment step is completed, 
the chip mounting step and the protruding terminal 
forming step are carried out Figs. 139 and 140 show 
the lead frame 324A observed after the chip mounting 
step and the protruding terminal forming step are com- 
pleted. More particularly. Fig. 139 is a diagram of an 
enlarged view of a part of the lead frame 324A to which 
the heat radiating plate 356 is attached, and Fig. 140 
shows the entire lead frame 324A. 

In the chip mounting step, the heat radiating plate 
356 on which the semiconductor elements 312 (312A - 
321 C) are attached is arranged to the lead frame 324A. 
so that the semiconductor elements 31 2A - 312C are 
mounted on the electrode plate 31 4A and are electri- 
cally connected thereto. As has been described previ- 
ously, the chip attachment step of attaching the 
semiconductor elements 312 (312A - 312C) to the heat 
radiating plate 356 is executed prior to the chip mount- 
ing step. Hence, in the chip mounting step, the heat 
radiating plate 356 is placed on and attached to the 
attachment areas 358 of the lead frame 324A. Hence, 
the semiconductor elements 312 (312A - 312C) can be 
mounted on the electrode plate 314 at one time. 

Hence, the chip mounting step is not required to 
position the individual semiconductor devices 312 
(312A - 312C). but the heat radiating plate 356 having a 
large size and the electrode plate 314 (lead frame 
324A) are merely positioned. Hence, the positioning 
operation can easily be carried out. 

By using the arrangement shown in Fig. 138 in 
which the heat radiating plates 356 are joined by the 
joint members 360 so as to be located in the positions of 
the attachment areas 358. a further increased number 



of semiconductor devices 312 can be positioned on the 
electrode plate 31 4 (lead frame 324A). Hence, the posi- 
tioning operation can be made easier and the fabrica- 
tion efficiency of the semiconductor devices 310E can 

s be improved. 

After the chip mounting step and the protruding ter- 
minal forming step are completed, the sealing resin 
forming step is performed. In the sealing resin faming 
step, the lead frame 324A to which the semiconductor 

w elements 312 (312A - 312C) and the protruding termi- 
nals 31 8 are arranged is loaded onto the mold, and the 
sealing resin 31 6A is formed by the compression mold- 
ing process. Since the heat radiating plate 356 is pro- 
vided to the electrode plates 314A, the heat radiating 

is plate 356 can be used as a part of the lower mold. 

Fig. 141 shows the lead frame 324A to which the 
sealing resin 31 6A is formed. As shown in this figure, 
the sealing resin 316A is formed further in than the hear 
radiating member 356, so that good separating perform- 

20 ance can be obtained. After the above sealing resin 
forming step is completed, the cutting step is executed 
so that the arrangement is cut along the lines A-A 
shown in Fig. 141. Thus, the semiconductor devices 
310E can be obtained. 

25 A description will now be given of a semiconductor 
device 310F according to a fifty ninth embodiment of the 
present invention. 

Fig. 142 is a cross-sectional view of the semicon- 
ductor device 31 OF according to the fifty ninth embodi- 

30 ment of the present invention. The semiconductor 
device 31 OF is characterized by arranging a heat radiat- 
ing fin part 362 on the heat radiating plate 356 of the 
semiconductor device 310E according to the fifty eighth 
embodiment Since the hear radiating fin part 362 has a 

35 large number of heat radiating fins 361 , the heat radiat- 
ing area is increased. The heat radiating fin 362 is 
bonded to the upper portion of the heat radiating plate 
356 by an adhesive having a good thermal conductivity. 
Hence, the heat radiating efficiency is further improved, 

40 and the semiconductor elements 312 can be cooled effi- 
ciently. 

A description will now be given of semiconductor 
devices 31 OG - 310J according to sixtieth through sixty 
third embodiments of the present invention, which are 

45 characterized by arranging the heat radiating plate in 
order to efficiently radiate heat generated in the semi- 
conductor elements 312. 

Fig. 143 shows the semiconductor device 31 OG 
according to the sixtieth embodiment of the present 

so invention. The semiconductor device 31 OG has a struc- 
ture in which the heat radiating plate 356 is attached to 
the semiconductor device 31 OB (see Fig. 123) accord- 
ing to the aforementioned fifty fifth embodiment Fig. 
1 44 shows the semiconductor device 31 OH according to 

55 the sixty first embocfiment, which has the mounting 
member 338 (see Fig. 131) used in the mounting 
arrangement according to the aforementioned fifty sev- 
enth embodiment. Further, the heat radiating plate 356 
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is attached to the semiconductor elements 312. 

Fig. 145 shows the semiconductor device 3101 
according to the sixty second embodiment of the 
present invention, which has an arrangement in which 
the heat radiating plate 356 is attached to the semicon- s 
ductor device 31 0C (see Fig. 124) according to the 
aforementioned fifty sixth embodiment Fig. 146 shows 
the semiconductor device 31 0J according to the sixty 
third embodiment, which has an arrangement in which 
the heat radiating plate 356 is attached to the semicon- 10 
ductor device 310D (see Fig. 125) according to the 
aforementioned fifty seventh embodiment The heat 
radiating efficiency can be improved by arranging the 
heat radiating plate 356 to each of the semiconductor 
devices 310G- 31 0J. is 

A description will now be given of a semiconductor 
device 31 OK according to a sixty fourth embodiment of 
the present invention. 

Fig. 147 is a diagram showing the semiconductor 
device 31 OK according to the sixty fourth embodiment. 20 
More particularly. Fig. 147(A) shows a cross section of 
the semiconductor device 31 OK. and Fig. 147(B) shows 
a bottom surface of the semiconductor device 31 OK. 
The semiconductor device 31 OK is made up of a semi- 
conductor device main body 370, an interposer 372A, 25 
an anisotropic electrically conductive film 374, and 
external connection terminals 376. 

The semiconductor device main body 370 is made 
up of a semiconductor element 378, protruding elec- 
trodes 380 and a resin layer 382. The semiconductor 30 
element 378 (semiconductor chip) has electronic cir- 
cuits formed in a semiconductor substrate, and a large 
number of protruding electrodes 480 is arranged on the 
mounting surface of the semiconductor element 378. 
The protruding electrodes 380 are formed by solder 35 
balls processed by the process, and function as exter- 
nal connection electrodes. 

The resin layer 382 (indicated by a pear-skin illus- 
tration) is formed of thermohardening resin such as 
polyimide, epoxy (PPS, PEK, PES and thermoplastic 40 
resin such as heat-resistant liquid crystal resin), is pro- 
vided on the whole bump formation surface of the sem- 
iconductor element 378. Hence, the protruding 
electrodes 380 arranged on the semiconductor element 
378 are sealed by the resin layer 382 so that ends of the 45 
protruding electrodes 380 are exposed from the resin 
layer 382. That is, the resin layer 382 is provided to the 
semiconductor element 378 so as to seal the protruding 
electrodes 380 except for the ends thereof. 

The semiconductor device main body 370 having so 
the above structure has a chip-size package structure in 
which the whole size thereof is approximately equal to 
the size of the semiconductor chip element 378. In addi- 
tion, the semiconductor device main body 370 has the 
resin layer 382 formed on the semiconductor element ss 
378, the resin layer 382 sealing the protruding elec- 
trodes 380 except for the ends t hereof. Hence, the pro- 
truding electrodes 380 that are liable to be affected are 



protected by the resin layer 382, which has the same 
functions as those of the under fill resin 306. 

The interposer 372A functions as an intermediate 
member which electrically connects the semiconductor 
device main body 370 and the external connection ter- 
minals 376, and is made up of a wiring pattern 384A 
and a base member 386 A. The present invention is 
characterized in that a TAB (Tape Automated Bonding) 
tape is utilized as the interposer 372A. Generally, the 
TAB tape is supplied as a component of the semicon- 
ductor devices at a low cost Thus, the cost of fabricat- 
ing the semiconductor devices 310K can be reduced. 

The wiring pattern 384A having the interposer 372A 
is, for example, a printed circuit pattern of copper. The 
base member 386A is formed of an insulating resin 
such as polyimide, and has through holes 388 located in 
positions corresponding to the positions the protruding 
electrodes 380 of the semiconductor device main body 
370. 

The anisotropic conductive film 374 has a flexible 
resin having aohesiveness in which a electrically con- 
ductive filler is mixed- Hence, the anisotropic conductive 
film 374 has both the adhesiveness and electrical con- 
ductivity in the direction in which a pressure is applied. 
The anisotropic conductive film 374 is interposed 
between the semiconductor device main body 370 and 
the interposer 372A. 

Thus, the semiconductor device main body 370 and 
the interposer 372A are bonded together due to the 
adhesiveness of the anisotropic conductive film 374. In 
the above bonding step, the semiconductor device main 
body 370 is pressed towards the interposer 372a, and is 
thus electrically connected to the interposer 372A by 
the anisotropic conductive film 374. 

The external connection terminals 376 are formed 
by solder balls, and are connected to the wiring pattern 
384A via the holes 388 formed in the base member 
336A. The external connection terminals 376 is 
arranged on the surface opposite to the mounting sur- 
face of the semiconductor device main body 370 in 
order to avoid a situation in which the terminals 376 pre- 
vents mounting of the semiconductor device main body 
370. 

Further, the semiconductor device 31 0k is arranged 
so that the pitch at which the protruding electrodes 380 
formed on the main body 370 are arranged is equal to 
the pitch at which the external connection terminals 376 
formed on the interposer 372A are arranged. Hence, 
the area of the anisotropic conductive f ilm 374 and the 
interposer 372A obtained when vertically viewing them 
is approximately equal to the area of the semiconductor 
device main body 370 obtained when vertically viewing 
it 

Since the arrangement pitch of the protruding elec- 
trodes 380 formed on the main body 370 is equal to that 
of the external connection terminals 376 formed on the 
interposer 372A, so that the anisotropic conductive film 
374 and the interposer 372A can have reduced sizes 
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and thus the semiconductor device 31 OK can be down 
sized. 

The above interposer 372A has the wiring pattern 
384A formed on the base member 386A. Hence, an 
arbitrary pattern can be formed on the base member s 
386A as the wiring pattern 384 A. That is, the wiring pat- 
tern 384A can arbitrarily be routed on the base member 
386 A. 

Hence, it is possible to arbitrarily determine the 
positions of the external connection terminals 376 irre- 10 
spectrve of the positions of the protruding electrodes 
380 formed on the semiconductor device 370. That is, a 
large degree of freedom in arrangement of the external 
connection terminals can be obtained. Thus, it is possi- 
ble to easily design the semiconductor device main is 
body 370 and the wiring implemented on the mounting 
board on which the semiconductor device 31 OK is 
mounted. 

As has been described previously, the anisotropic 
conductive film 374 has adhesiveness and electrical 20 
conductivity in the direction on which the pressure is 
applied. Hence, it is possible to connect the semicon- 
ductor device main body 370 and the interposer 372A 
by the anisotropic conductive film 374. The adhesive- 
ness of the anisotropic conductive film 374 mechani- 2s 
cally bonds the semiconductor device main body 370 
and the interposer 372A, and the anisotropic conductiv- 
ity thereof electrically bonds (connects) the semicon- 
ductor main body 370 and the interposer 372A together. 

The anisotropic conductive film 374 has both the 30 
adhesiveness and conductivity, so that the number of 
components and the number of fabrication steps can be 
reduced, as compared to the arrangement in which the 
functions are separately realized by the respective com- 
ponents. 35 

The anisotropic conductive film 374 is flexible and is 
interposed between the semiconductor device main 
body 370 and the interposer 372A. Thus, the aniso- 
tropic conductive film 374 can function as a buffer film 
and can relax stress (thermal stress) generated 40 
between the semiconductor device main body 370 and 
the interposer 372A. Thus, the reliability of the semicon- 
ductor device 31 OK can be improved. 

A description will be given of a method for fabricat- 
ing the semiconductor device 31 OK. 45 

Fig. 148 shows the method for fabricating the sem- 
iconductor device 310K (according to the fifty seventh 
embodiment). As shown in this figure, the semiconduc- 
tor device main body 370, the anisotropic conductive 
film 374 and the interposer 372A are formed before- so 
hand. Then, as shown, the semiconductor device main 
body 370 and the interposer 372A are positioned, and 
the anisotropic conductive film 374 is interposed there- 
between. Thereafter, the semiconductor device main 
body 370 is pressed towards the interposer 372A. 55 

Thus, the semiconductor device main body 370 and 
the interposer 372A are mechanically bonded due to 
the adhesiveness of the anisotropic conductive film 374, 



and are electrically bonded (connected) due to the con- 
ductivity thereof. Hence, according to the present fabri- 
cation method, the mechanical bonding process and 
electrical connecting process can simultaneously be 
executed, so that the process for fabricating the semi- 
conductor device 31 OK can be simplified. 

After the semiconductor device main body 370 and 
the interposer 372A are jointed together, the external 
connection terminals 376 of solder balls are bonded to 
the interposer 372 by the transfer process. In the trans- 
fer process, the external connection terminals 376 are 
placed in a heated atmosphere, and are thus fused. 
Thus, the terminals 376 enter the holes 388 and are 
electrically connected to the wiring pattern 384A of the 
interposer 372. 

Since the external connection terminals 376 enter 
the holes 388 formed in the interposer 372, the bonding 
of the terminals 376 and the interposer 372A can be 
strengthened. Hence, it is possible to prevent the exter- 
nal connection terminals 376 from flaking off the inter- 
poser 372A and to thus improve the reliability of the 
semiconductor device 31 OK. 

A description will now be given of a semiconductor 
device 31 0L according to a sixty fifth embodiment of the 
present invention. 

Fig. 149 is a diagram of an enlarged view of an 
essential part of the semiconductor device 31 0L 
according to the sixty fifth embodiment In Fig. 149, 
parts that have the same structures as those of the 
semiconductor device 31 OK according to the sixty fourth 
embodiment described with reference to Fig. 149 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The present semiconductor device 310L is charac- 
terized by providing an insulating member 394 having a 
given thickness on the interposer 372A. The insulating 
member 394 is formed of an insulating resin, for exam- 
ple, a polyimide-system resin, and has connection holes 
396 located in positions corresponding to the positions 
of the protruding electrodes 380 provided on the semi- 
conductor device main body 370. 

When the semiconductor device main body 370 is 
pressed towards the interposer 374A when it is loaded 
onto the interposer 372a, the anisotropic conductive film 
374 is deformed and urged due to the applied pressure. 
The anisotropic conductive film 374 is urged so that it 
enters the connection holes 396 having a comparatively 
narrow size. Hence, the internal pressure in the connec- 
tion holes 396 is increased. 

Since the pressure exerted on the anisotropic con- 
ductive film 374 in the connection holes 396 is particu- 
larly increased, the density of the conductive filler mixed 
in the anisotropic conductive film 374 is also increased. 
Hence, the electrical conductivity of the anisotropic con- 
ductive film 374 in the connection holes 396 can be 
enhanced. Thus, the semiconductor device 370 and the 
interposer 372A can definitely be connected electrically. 

Figs. 150 and 151 show a method of fabricating the 
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semiconductor device 310L (the fabrication method 
according to the fifty eighth embodiment). In Figs. 150 
and 1 51 , parts that have the same structures as those 
shewn in Fig. 143 used to describe the fabrication 
method according to the fifty seventh embodiment are 
given the same reference numbers, and a description 
thereof will be omitted. The following fabrication method 
is directed to providing a large number of semiconduc- 
tor devices 31 OL 

First, there are prepared a wafer 390 on which sem- 
iconductor device main bodies 370 are formed, and a 
TAB tape 392 on which the anisotropic conductive film 
374 and a plurality of interposers 372A are formed. The 
insulating film 394 is provided on the upper surface (on 
which the waver 390 is provided) of the TAB tape 392 
and are located in positions facing the semiconductor 
device main body 370. The insulating member 394 can 
be formed by utilizing the photoresist formation tech- 
nique. The connection holes 396 are formed in the insu- 
lating film 394 so that the holes 396 are located in 
positions corresponding to positions of the protruding 
electrodes 380. 

Then, as shown in Fig. 150., the protruding elec- 
trodes 380 and the connection holes 396 are posi- 
tioned, and the anisotropic conductive film 374 is 
interposed between the wafer 390 and the TAB tale 392. 
Then, the wafer 390 is pressed towards the TAB tale 
392. 

Thus, the wafer 390 and the TAB tale 392 are 
mechanically bonded due to the adhesiveness of the 
anisotropic conductive film 374. Further, the protruding 
electrodes 380 are electrically bonded (connected) to 
the wiring pattern 384A due to the anisotropic conduc- 
tivity of the anisotropic conductive film 374. As has been 
described previously, the conductivity of the anisotropic 
film 374 is improved within the connection holes 396. 
Thus, the protruding electrodes 380 and the wiring pat- 
tern 384 can definitely be connected electrically. 

Fig. 151 shows a state in which the wafer 390 and 
the TAB tale 392 are bonded together. After the step of 
bonding the wafer 390 and the TAB tale 392 is com- 
pleted, the cutting step is carried out in which the 
assembly is cut along broken lines A-A shown in Fig. 
151. Hence, the individual semiconductor device main 
bodies 370 and the interposers 372A are formed so that 
a plurality of semiconductor devices 31 0L as shown in 
Fig. 149 can be obtained. 

According to the present fabrication method, the 
mechanical bonding process and the electrically con- 
necting process for the semiconductor device main bod- 
ies 370 and the interposers 372A can be performed 
simultaneously. Hence, the fabrication method for the 
semiconductor devices 31 0L can be simplified. Addi- 
tionally, the present method can provide a large number 
of semiconductor devices 31 0L by a single sequence, 
and thus has high production efficiency. 

Generally, it is said that the use of an electrical con- 
nection arrangement using an anisotropic conductive 



film degrades the yield. In contrast, the present embod- 
iments arranges the insulating member 394 in which the 
holes 396 are formed at the positions corresponding to 
the semiconductor device main body 370 (protruding 

5 electrodes 380). Hence, the electrical connections 
between the protruding electrodes 380 and the wiring 
pattern 384A can definitely be made. Thus, the semi- 
conductor device 31 0L has improved reliability. 

A description will now be given of a semiconductor 

10 device 310M according to a sixty sixth embodiment of 
the present invention. 

Fig. 152 shows the semiconductor device 310M 
according to the sixty sixth embodiment. More particu- 
larly, Fig. 152(A) shows a cross section of the semicon- 

15 ductor device 31 0M, and Fig. 152(B) shows a bottom 
surface thereof. In Fig. 152, parts that have the same 
structures as those of the semiconductor device 31 OK 
according to the sixty fourth embodiment described with 
reference to Fig. 147 are given the same reference 

20 numbers, and a description thereof will be omitted. 

In the semiconductor device 31 OK, the arrange- 
ment pitch for the protruding electrodes 380 formed on 
the semiconductor device main body 370 is equal to the 
arrangement pitch for the external connection terminals 

25 376 arranged on the interposer 372A. 

In contrast the semiconductor device 31 0M is char- 
acterized in that the arrangement pitch for the external 
connection terminals 376 formed on an interposer 372B 
is greater than that for the protruding electrodes 380 

30 formed on the semiconductor main body 370. Accord- 
ingly, the interposer 372B has an area greater than that 
of the semiconductor device main body 370. 

Hence, it is possible to improve the degree of free- 
dom in routing a wiring pattern 384B on the interposer 

35 372B. More particularly, as shown in Fig. 152(B), the 
positions in which the holes 396 for the protruding elec- 
trodes 380 are formed are spaced apart from the posi- 
tions of the external connection terminals 376. Hence, 
the connection holes 396 and the external connection 

40 terminals 376 can be connected to the wiring pattern 
384B. 

Thus, the degree of freedom in layout of the exter- 
nal connection terminals 376 can be improved and it is 
easy to design the arrangement of the terminals. Even if 

45 the pitch between the adjacent protruding electrodes 
380 is reduced due to an increase in the integration 
density of the semiconductor device main body 370, the 
protruding electrodes 380 can be provided in positions 
different from those of the external connection terminals 

so 376. Hence, the arrangement can meet the requirement 
for reduction in the pitch. 

Fig. 153 is a diagram showing a method for fabricat- 
ing the above-mentioned semiconductor device 31 0M 
(the fabrication method according to the fifty ninth 

55 embodiment). Fig. 153 is directed to a method for fabri- 
cating the semiconductor device 310M one by one 
rather than the method for fabricating a plurality of sem- 
iconductor devices 31 0M simultaneously. 
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In the present fabrication method, the semiconduc- 
tor device main body 370. the anisotropic conductive 
film 374 and the interposer 372B are formed before- 
hand. Then, the protruding electrodes 380 and the con- 
nection holes 396 are positioned. Thereafter, the 
anisotropic conductive film 374 is interposed between 
the semiconductor device main body 370 and the inter- 
poser 372 B. Then, the semiconductor device main body 
370 is pressed towards the interposer 372B. 

Hence, the semiconductor device main body 370 
and the interposer 372B are mechanically bonded due 
to the adhesiveness of the anisotropic conductive film 
374 and are electrically connected due to the aniso- 
tropic conductivity thereof. Thus, the semiconductor 
device 31 0M shown in Rg. 152 is obtained. 

According to the present embodiment, the mechan- 
ical bonding process and electrically connecting proc- 
ess for the semiconductor device main body 370 and 
the interposer 372B can be executed simultaneously. 
Thus, the method for fabricating the semiconductor 
device 31 0M can be simplified. 

A description will now be given of a semiconductor 
device 31 ON according to a sixty seventh embodiment 
of the present invention. 

Rg. 54 is a cross-sectional view of the semiconduc- 
tor device 31 ON according to the sixty seventh embodi- 
ment of the present invention. In Fig. 154, parts that 
have the same structures as those of the semiconductor 
device 310k according to the sixty fourth embodiment 
described with reference to Rg. 147 are given the same 
reference numbers, and a description thereof will be 
omitted. 

In the semiconductor device 310K according to the 
aforementioned sixty fourth embodiment, the aniso- 
tropic conductive film 374 is used to mechanically and 
electrically connect the semiconductor device main 
body 370 and the interposer 372A together. 

In contrast, the present semiconductor device 31 ON 
is characterized by using, instead of the anisotropic 
conductive film 374, an adhesive 398 and an electrically 
conductive paste 3100 (electrically conductive mem- 
ber). 

The adhesive 398 is, for example, an insulating 
resin such as a polyimide-system resin, and is required 
to have a given flexibility after it is hardened. The adhe- 
sive 398 is interposed between the semiconductor 
device main body 370 and the interposer 372A, and 
fixes them together. Through holes 3102 are formed in 
the adhesive 398 and are located in positions corre- 
sponding to the positions of the protruding electrodes 
380. 

The conductive paste 3100 has a given viscosity, 
and may enter the through holes 3102. The conductive 
paste 3100 entering in the through holes 3102 electri- 
cally connects the semiconductor device main body 370 
and the interposer 372A together. More particularly, the 
conductive paste 3100 electrically connects the protrud- 
ing electrodes 380 and the wiring pattern 384 A, and 



thus the semiconductor device main body 370 is electri- 
cally connected to the interposer 372A. 

In the semiconductor device 31 ON, the adhesive 
398 mechanically connects the semiconductor device 

s main body 370 and the interposer 372A, and the con- 
ductive paste 3100 electrically bonds (connects) them. 
By forming the mechanical connection and the electrical 
connection by the respective, separate members (adhe- 
sive 398 and the conductive paste 3100), it is possible 

10 to select substances optimal to the respective functions 
(mechanically connecting function and the edectically 
connecting function). Hence, the mechanical connec- 
tion and the electrical connection between the semicon- 
ductor device main body 370 and the interposer 372A 

is can definitely be established, and the reliability of the 
semiconductor device 31 ON can be improved. 

The adhesive 398 has a given flexibility even after it 
is hardened, and is interposed between the semicon- 
ductor device main body 370 and the interposer 372A. 

20 Hence, the adhesive 398 functions as a buffer film. 
Hence, the adhesive 398 functions to relax stress at the 
interface between the semiconductor device main body 
370 and the interposer 372A. In the semiconductor 
device 310N, the arrangement pitch for the protruding 

25 electrodes 380 is equal to that for the externa] connec- 
tion terminals 376. Thus, the semiconductor device 
310N can be down sized. 

Rgs. 155 through 157 show a method for fabricat- 
ing the semiconductor device 31 ON (fabrication method 

30 according to the sixtieth embodiment). In Rgs. 155 
through 157, parts that have the same structures as 
those shown in Rgs. 150 and 151 used to descrfoe the 
fabrication method according to the fifty eighth embodi- 
ment are given the same reference numbers, and a 

35 description thereof will be omitted. The present fabrica- 
tion method described below is directed to fabricating a 
large number of semiconductor devices 31 ON simulta- 
neously. 

Rrst, there are prepared the wafer 390 on which 

40 semiconductor device main bodies 370 are formed, and 
the TAB tape 392 on which the anisotropic conductive 
film 374 and a plurality of interposers 372B are formed. 

The protruding electrodes 380 are coated with con- 
ductive paste 3100 at the time of forming the semicon- 

45 ductor device main bodies 370. The through holes 31 02 
are formed in the adhesive 398 and are located in the 
positions corresponding to the positions of the protrud- 
ing electrodes 380. Further, the insulating member 394 
is provided on the upper surface (to which the wafer 390 

so is attached) of the TAB tape 392 and is located in a posi- 
tion facing the semiconductor device main bodies 370. 

The insulating member 394 can be formed by utiliz- 
ing the photoresist forming technique. When the insulat- 
ing member 394 is formed, the connection holes 396 

55 are formed therein so as to be located in positions cor- 
responding to those of the protruding electrodes 380. 

After the positioning between the protruding elec- 
trodes 380 and the connection holes 396, the adhesive 
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398 is interposed between the wafer 390 and the TAB 
tape 392, and the wafer 390 is fixed to the TAB tape 
392. Hence, the wafer 390 and the TAB tape 392 are 
mechanically connected together by the adhesive 398. 
The conductive paste 3100 enters the through holes 
3102 and the connection holes 396, so that the protrud- 
ing electrodes 380 and the wiring pattern 384 A are elec- 
trically connected. Fig. 156 shows a state in which the 
wafer 390 and the TAB tape 392 are bonded together. 

After the step of bonding the wafer 390 and the TAB 
tale 392 is completed, the assembly is cut along broken 
lines A-A shown in Fig. 156. Hence, the individual sem- 
iconductor devices 370 and the interposers 372 B are 
formed, and the semiconductor devices 31 ON shown in 
Fig. 154 are obtained (the semiconductor device 31 ON 
shown in Fig. 154 does not have the insulating member 
394). 

The above fabrication method simultaneously pro- 
duces a large number of semiconductor devices 31 ON. 
Alternatively, the semiconductor devices 31 ON can be 
produced one by one as shown in Fig. 157. 

A description will now be given of a semiconductor 
device 31 OP according to a sixty eighth embodiment of 
the present invention. 

Rg. 158 is a cross-sectional view of the semicon- 
ductor device 31 OP according to the sixty eighth 
embodiment of the present invention. In Rg. 158, parts 
that have the same structures as those of the semicon- 
ductor device 31 ON according to the sixty seventh 
embodiment described with reference to Rg. 154 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the aforementioned semiconductor device 31 ON 
according to the sixty seventh embodiment, the 
arrangement pitch for the protruding electrodes 380 
formed on the semiconductor device main body 370 is 
equal to the arrangement pitch for the external connec- 
tion terminals 376 provided on the interposer 372A in 
order to down size the semiconductor device 31 ON. 

In contrast in the present semiconductor device 
31 OR the arrangement pitch for the external connection 
terminals 376 provided on the interposer 372B is 
greater than that for the protruding electrodes 380 
formed on the semiconductor device main body 370. 
Accordingly, the area of the interposer 372B is wider 
than that of the semiconductor device main body 370. 

Hence, it is possible to improve the degree of free- 
dom in routing the wiring pattern 384B on the interposer 
372B. Hence, the degree of freedom in layout of the 
external connection terminals 376 can be improved and 
it becomes easy to design the layout of the terminals. 
Even if the protruding electrodes 380 are required to be 
arranged at a reduced pitch, the present arrangement 
can meet the above requirement. 

Rg. 159 is a diagram showing a method for fabricat- 
ing the above-mentioned semiconductor device 31 OP 
(fabrication method according to the sixty first embodi- 
ment). The present method is directed to fabricating the 



semiconductor devices 31 OP one by one. 

Rrst, there are prepared the semiconductor device 
main body 370. the adhesive 398 and the interposer 
372 B beforehand. The protruding electrodes 380 are 

5 coated with the conductive paste 3100 at the time of 
forming the semiconductor device 370. The through 
holes 3102 are formed in the adhesive 398 and are 
located in positions corresponding to those of the pro- 
truding electrodes 380. Further, the connection holes 

10 396 are formed in the insulating member 394 and are 
located in the positions corresponding to those of the 
protruding electrodes 380. 

After the positioning between the protruding elec- 
trodes 380 and the connection holes 396 is carried out, 

is the adhesive 398 is interposed between the semicon- 
ductor device main body 370 and the interposer 372B. 
Hence, the adhesive 398 mechanically connects the 
semiconductor device main body 370 to the interposer 
372B. The conductive paste 3100 enters the through 

20 holes 3102 and the connection holes 396, so that the 
protruding electrodes 380 and the wiring patterns 384A 
are electrically connected. Thus, the semiconductor 
device 31 OP shown in Rg. 158 can be obtained. 

A description will now be given of a semiconductor 

25 device 31 OQ according to a sixty ninth embodiment of 
the present invention. 

Rg. 160 is a cross-sectional view of the semicon- 
ductor device 31 OQ according to the sixty ninth embod- 
iment In Rg. 160, parts that have the same structures 

30 as those of the semiconductor device 31 ON according 
to the sixty seventh embodiment described with refer- 
ence to Rg. 1 54 are given the same reference numbers, 
and a description thereof will be omitted. 

In the aforementioned semiconductor device 31 ON, 

35 the conductive paste 3100 is used as a conductive 
member, and electrically connects the semiconductor 
device main body 370 and the interposer 372A. In con- 
trast the present semiconductor device 3 1 0Q is charac- 
terized by providing stud bumps (an electrically 

40 conductive member) instead of the conductive paste 
3100. 

The stud bumps 3104 are arranged in predeter- 
mined positions (which face the protruding electrodes 
380) on the wiring pattern 384A formed in the interposer 

45 372A. The stud bumps 3104 are formed by the wire 
bonding technique. More particularly, a wire bonding 
apparatus is used. First, a gold bail is formed on an end 
of a gold wire extending from a capillary of the wire 
bonding apparatus. Next the gold ball is pressed to a 

so given position on the wiring pattern 384A. 

Then, the capillary is ultrasonic-vibrated so that the 
gold ball is welded to the wiring pattern 384 A. Thereaf- 
ter, the gold wire is clamped and the capillary is moved 
up so that the gold wire is cut. Thus, the stud bump 

55 3104 is formed on the wiring pattern 384 A. The stud 
bump 3104 is connected to the projection electrode 380 
via the through hole 3102. so that the semiconductor 
device main body 370 is electrically connected to the 



67 



133 



EP 0 853 337 A1 



134 



irrterposer 372A. 

As described above, in the semiconductor device 
310Q, the adhesive 398 mechanically bonds the semi- 
conductor device main body 370 and the irrterposer 
372A. The stud bumps 3104 electrically bond (connect) 
the semiconductor device main body 370 and the inter- 
poser 372A. By separately realizing the mechanical 
connection and the electrical connection by the respec- 
tive members (adhesive 398 and the stud bumps 3104), 
it is possible to definitely realize the mechanical and 
electrical connections between the semiconductor 
device main body 370 and the irrterposer 372A. Hence, 
the reliability of the semiconductor device 310O can be 
improved. 

In the connected sate, the stud bumps 3104 fall in 
the projection electrodes 380, so that the electrical con- 
nections therebetween can definitely be made. In the 
semiconductor device 31 0Q, the arrangement pitch for 
the protruding electrodes 380 is equal to that for the 
external connection terminals 376. Hence, the semicon- 
ductor device 31 0Q can be down sized. 

Figs. 161 through 163 show a method for fabricat- 
ing the semiconductor device 31 0Q (fabrication method 
according to a sixty second embodiment). In Figs. 161 
through 163, parts that have the same structures as 
those sown in Figs. 155 through 157 used to describe 
the fabrication method according to the sixtieth embod- 
iment are given the same reference numbers, and a 
description thereof will be omitted. The present embod- 
iment is directed to fabricating a large number of semi- 
conductor devices 310Q at one time. 

First provided are the wafer 390 on which the sem- 
iconductor device main bodies 370 are arranged, and 
the TAB tape 392 on which the anisotropic conductive 
film 374 and a plurality of interposers 372B are formed. 

At the time of forming the TAB tape 392, the insulat- 
ing member 394 is formed on the upper surface (to 
which the wafer 390 is attached) of the TAB tape 392 
and is located in positions facing the semiconductor 
device main bodies 370. At the time of forming the insu- 
lating member 394, the connection holes 396 are 
formed in the insulating film 394 and are located in posi- 
tions corresponding to those of the protruding elec- 
trodes 380. Further, the stud bumps 3104 are formed on 
the wiring pattern 384A within the connection holes 396. 

After the positioning between the protruding elec- 
trodes 380 and the connection holes 396, the adhesive 
398 is interposed between the wafer 390 and the TAB 
tape 392, and the wafer 390 is fixed to the TAB tape 
392. Hence, the wafer 390 and the TAB tape 392 are 
mechanically connected together by the adhesive 398. 
Further, the stud bumps 3104 fall in the protruding elec- 
trodes 380 via the through holes 3102 and the connec- 
tion holes 396. Hence, the protruding electrodes 380 
and the wiring pattern 384A are electrically bonded 
(connected) by the stud bumps 3104. Fig. 162 shows a 
state in which the wafer 390 and the TAB tape 392 are 
bonded together. 



After the step of bonding the wafer 390 and the TAB 
tale 392 is completed, the assembly is cut along broken 
lines A-A shown in Rg. 162. Hence, the individual sem- 
iconductor devices 370 and the interposers 372 B are 
5 formed, and the semiconductor devices 31 0G shown in 
Fig. 160 are obtained (the semiconductor device 31 0Q 
shown in Rg. 160 does not have the insulating member 
394). 

The above fabrication method produces a large 
10 number of semiconductor devices 310Q at one time. 
Alternatively it is possible to fabricate the semiconduc- 
tor devices 310Q one by one, as shown in Fig. 163. 

A description will now be given of a semiconductor 
device 31 OR according to a seventieth embodiment of 
75 the present invention. 

Rg. 164 is a cross-sectional view of the semicon- 
ductor device 31 OR according to the seventieth embod- 
iment of the present invention. In Rg. 164, parts that 
have the same structures as those of the semiconductor 
20 device 31 0Q according to the sixty ninth embodiment 
described with reference to Fig. 160 are given the same 
reference numbers, and a description thereof will be 
omitted. 

In the semiconductor device 31 0Q according to the 

25 sixty ninth embodiment the arrangement pitch for the 
protruding electrodes 380 formed on the semiconductor 
device main body 370 is equal to that for the external 
connection terminals 376 disposed on the irrterposer 
372A in order to down size the semiconductor device. 

30 In contrast the present semiconductor device 31 OR 
is characterized in that the arrangement pitch for the 
external connection terminals 376 disposed on the 
irrterposer 372B is greater than that for the protruding 
electrodes 380 formed on the semiconductor device 

35 main body 370. Accordingly, the area of the irrterposer 
372B is wider than that of the semiconductor device 
main body 370. 

Hence, the degree of freedom in routing the wiring 
pattern 384B on the irrterposer 372B can further be 

40 improved since the external connection terminals 376 
are arranged at a pitch greater than that at which the 
protruding electrodes 380 are arranged. Thus, the 
degree of freedom in layout of the external connection 
terminals 376 can be improved and the terminals can 

45 easily be designed. Further, the present embodiment 
can meet a requirement for reducing the pitch at which 
the protruding electrodes 380 are arranged. 

Rg. 1 65 is a diagram showing a method for fabricat- 
ing the above-mentioned semiconductor device 31 0Q 

so (fabrication method according to the sixty third embodi- 
ment). The present embodiment is directed to produc- 
ing the semiconductor devices 31 0Q one by one rather 
than producing them at one time. 

Rrst the semiconductor device 370, the adhesive 

55 398 and the irrterposer 372B are prepared beforehand. 
The through holes 3102 are formed in the adhesive 398 
so as to be located in positions corresponding to those 
of the protruding electrodes 380. The insulating mem- 
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ber 394 is formed to the interposer 372B, and the holes 
396 are formed in the insulating member 394 so as to 
be located in positions corresponding to those of the 
protruding electrodes 380. Further, the stud bumps 
3104 are formed on the wiring pattern 384 A exposed in 
the connection holes 396 by the wire bonding tech- 
nique. 

Then, the positioning between the protruding elec- 
trodes 380 and the connection holes 396 is carried out, 
and the adhesive 398 is interposed between the semi- 
conductor device main body 370 and the interposer 
372B. Then, the semiconductor device main body 370 is 
pressed against the interposer 372 B and is thus fixed 
thereto. Hence, the semiconductor device main body 
370 and the interposer 372B are mechanically bonded 
by the adhesive 398. The stud bumps 3104 fall in the 
protruding electrodes 380 through the through holes 
3102 and the connection holes 396. Thus, the protrud- 
ing electrodes 380 and the wiring pattern 384A are elec- 
trically bonded (connected) by the stud bumps 3104, so 
that the semiconductor device 31 OR shown in Fig. 164 
can finally be obtained. 

A description will now be given of a semiconductor 
device 31 OS according to a seventy first embodiment of 
the present invention. 

Fig. 166 is a cross-sectional view of the semicon- 
ductor device 310S according to the seventy first 
embodiment of the present invention. In Fig. 166, parts 
that have the same structures as those of the semicon- 
ductor device 31 ON according to the sixty seventh 
embodiment described with reference to Fig. 154 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the aforementioned semiconductor devices 3 1 0 N 
- 3 1 0R according to the sixty seventh through seventieth 
embodiments, the conductive paste 3100 or the stud 
bumps 3104 are used, as the electrically conductive 
members, to electrically connect the semiconductor 
device main body 370 and the interposer 372A. In con- 
trast, the presertsemiconductordevice310S is charac- 
terized in that frying leads 3106 (electrically conductive 
members) are substituted for the conductive paste 1 300 
or the stud bumps 31 04. 

The flying leads 3106 are integrally formed with a 
wiring pattern 384C formed in the interposer 372C, and 
obliquely extend upwards from the outer periphery of 
the interposer 372C (towards the semiconductor device 
main body 370). The flying leads 31 06 are positioned so 
as to correspond to the protruding electrodes 380. 

The flying leads 3106 are formed as follows. Por- 
tions of a base member 386C corresponcfing to the fly- 
ing leads 3106 of the interposer 372C are removed by 
dry etching. Then, a wiring pattern 337C is obliquely 
bent upwards. Hence, the flying leads 3106 are formed 
in the outer periphery of the interposer 372C. 

The frying leads 31 06 bypass the positions in which 
the adhesive 398 is provided, and are connected to the 
protruding electrodes 380. Hence, the semiconductor 



device main body 370 and the interposer 372A are elec- 
trically connected. The positions in which the protruding 
electrodes 380 and the flying leads 3106 are connected 
are sealed by cover resins 3108. Hence, it is possible to 

5 prevent the flying leads 31 06 from being deformed due 
to external force and to improve the reliability of the 
semiconductor device 31 OS. 

As described above, in the present semiconductor 
device 31 OS, the adhesive 398 mechanically bonds the 

10 semiconductor device main body 370 and the inter- 
poser 372C, and the stud bumps 3104 electrically bond 
(connect) the semiconductor device main body 370 and 
the interposer 372C. By separately implementing the 
mechanical connection and the electrical connection by 

is the respective members (adhesive 398 and the flying 
leads 3106), it is possible to definitely realize the 
mechanical and electrical connections between the 
semiconductor device main body 370 and the inter- 
poser 372A and to thus improve the reliability of the 

20 semiconductor device 31 0Q. 

The adhesive 398 is not provided in the positions in 
which the flying leads 3106 and the protruding elec- 
trodes 380 are connected, so that the reliability of the 
connections therebetween can be improved. Further, 

25 the flying leads 3106 have spring performance and thus 
contact the protruding electrodes 380 with a pressure. 
This also contributes to improving the reliability of the 
electrical connections between the flying leads 3016 
and the protruding electrodes 380. 

30 Figs. 167 through 171 show a method for fabricat- 
ing the semiconductor device 31 OS (fabrication method 
according to a sixty fourth embodiment), in Figs. 167 
through 171, parts that have the same structures as 
those shown in Figs. 155 through 157 used to describe 

35 the fabrication method of the sixtieth embodiment are 
given the same reference numbers, and a description 
thereof will be omitted. The present fabrication method 
is directed to producing a large number of semiconduc- 
tor devices 31 OS at one time. 

40 First, as shown in Fig. 167, the wafer 390 on which 
the semiconductor device main bodies 370 are 
arranged, the adhesives 398 and the interposers 372C 
are formed. At the time of forming the interposers 372C, 
the flying leads 3016 are formed. 

45 The protruding electrodes 380 and the flying leads 
3106 are positioned, and then the adhesives 398 are 
interposed between the wafer 390 and the interposers 
372C. Then, the interposers 372C are pressured 
against the wafer 390 and are thus fixed thereto. Thus, 

so as shown in Fig. 1 68, the wafer 390 and the interposers 
372C are mechanically bonded by the adhesives 398. 
The frying leads 390 are pressed by the protruding elec- 
trodes 380, and are thus connected thereto definitely. 
After the wafer 390 and the interposers 372C are 

55 mechanically bonded by the adhesives 398 and the pro- 
truding electrodes 380 and the flying leads 3106 are 
electrically connected, the cover resins 3108 are formed 
between the wafer 390 and the interposers 372C so that 
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at least the connections between the protruding elec- 
trodes 380 and the flying leads 3106 are covered. The 
cover resins 3108 may be formed by potting or molding. 
Fig. 168 shows a state in which the cover resins 3108 
have been formed. 5 

After the cover resins 3018 are formed, a cutting 
process is carried out so that the assembly is cut along 
broken lines A-A shown in Fig. 169. Hence, a plurality of 
semiconductor devices 310S as shown in Fig. 166 can 
be obtained simultaneously- Although the above-men- 
tioned present fabrication method is directed to produc- 
ing a large number of semiconductor devices 31 0Q at 
one time, it is possible to separately produce the semi- 
conductor devices 31 OS one by one, as shown in Figs. 
170 and 171. 

A description will now be given of a semiconductor 
device 31 OT according to a seventy second embodi- 
ment of the present invention. 

Fig. 172(A) is a cross-sectional view of the semi- 
conductor device 10T according to the seventy second 
embodiment. In Fig. 172. parts that have the same 
structures as those of the semiconductor device 31 ON 
according to the sixty seventh embodiment described 
with reference to Fig. 154 are given the same reference 
numbers, and a description thereof will be omitted. In 
the aforementioned semiconductor devices 31 ON - 
31 OS according to the sixty seventh through seventy 
first embodiments, the conductive paste 3100. the stud 
bumps 3104 or the flying leads 3106 are used as the 
conductive members, by which the semiconductor main 
body 370 and the interposers 372A or 372B are electri- 
cally bonded (connected). 

In contrast, the present semiconductor device 31 0T 
is characterized in that connection pins 3110 and a 
positioning member 3112 are provided in an inter poser 
372D as conductive members rather than the conduc- 
tive paste 3100 or the stud bumps 31 04. 

The present interposer 372D is generally made up 
of the connection pins 3110. the positioning member 
31 12, an adhesive 31 14 and a base member 31 16. The 
connection pins 3110 are located in positions corre- 
sponding to those of the protruding electrodes 380. In 
the assembled state, the upper ends of the connection 
pins 31 10 are bonded to the protruding electrodes 380, 
and the lower ends thereof are bonded to the external 
connection terminals 376. The positioning member 
3112 functions to position the connection pins 3110 in 
the positions of the protruding electrodes 380. and are 
formed of a flexible substance such as silicon rubber. 

As described above, the positioning member 31 12 
holding the connection pins 31 1 0 is bonded to the base 
member 31 16 by the adhesive 31 14. The base member 
3116 has the holes 388 located in positions facing the 
positions of the protruding electrodes 380. Trie connec- 
tion pins 31 10 are connected to the external connection 
terminals 376 via the holes 388. Fig.. 172(B) shows an 
enlarged view of a connecting portion in which the con- 
nection pin 3110 and the external connection terminal 



376 are connected. As shown in this figure, the connec- 
tion pin 31 10 falls in the external connection terminal 
376, and is electrically connected thereto definitely. 

In the semiconductor device 310T thus structured, 
the upper ends of the connection pins 3110 are con- 
nected to the protruding electrodes 380, and the lower 
ends thereof are connected to the external connection 
terminals 376. Hence, the connection pins 3110 are 
interposed between the protruding electrodes 380 and 
the external connection terminals 376. 

The connection pins 3 1 1 0 are flexible and are capa- 
ble of absorbing stress generated due to the difference 
in the terminal expansion coefficient between the semi- 
conductor device main body 370 and the interposer 
372D. Hence, the connections between the external 
connection terminals 376 and the protruding electrodes 
380 can definitely be maintained irrespective of stress. 

The connection pins 3110 are positioned so as to 
correspond to the protruding electrodes 380 by the posi- 
tioning member 31 12. Hence, the positioning process is 
not required which positions the connection points 3110 
and the protruding electrodes 380 or the external con- 
nection terminals 376 at the time of mounting. Hence, 
the mounting operation can easily be executed. 

Since the positioning member 31 12 is formed of a 
flexible substance, the positioning member 31 12 follows 
deformations of the connection pins 3110, and is thus 
capable of absorbing stress generated between the 
semiconductor device main body 370 and the inter- 
poser 372D. 

Fig.s 173 through 175 show a method for fabricat- 
ing the semiconductor device 31 0T (fabrication method 
according to a sixty fifth embodiment), in Figs. 173 
through 175, parts that have the same structures as 
those shown in Figs. 155 through 157 used to describe 
the fabrication method of the sixtieth embodiment are 
given the same reference numbers, and a description 
thereof will be omitted. The present embodiment is 
directed to producing a large number of semiconductor 
devices 31 0T at one time. 

First as shown in Fig. 173, the wafer 390 on which 
a plurality of semiconductor device main bodies 370 are 
provided, the positioning member 31 12 holding the con- 
nection pins 3110, the adhesive 3114 and the base 
member 3116. The holes 388 and the through holes 
3102 are formed in the adhesive 3114 and the base 
member 3116 so as to be located in positions corre- 
sponding to those of the protruding electrodes 380. 

Then, the protruding electrodes 380 and the posi- 
tioning pins 3110 are positioned, and the wafer 390 is 
pressed, while being heated, against the interposer 
372D (the connection pins 3110, positioning member 
3112, adhesive 3114 and the base member 3116). 
Thus, as shown in Fig. 174, the upper ends of the con- 
nection pins 3110 fall in the protruding electrodes 380, 
and the lower ends thereof fall in the external connec- 
tion terminals 376. Hence, the protruding electrodes 
380 and the external connection terminals 376 are elec- 
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trically connected through the connection pins 3110. 

After the step of connecting the protruding elec- 
trodes 380 and the external connection terminals 376 
as described above, the assembly is cut along broken 
lines A-A shown in Fig. 174. Hence, the semiconductor 
devices 310T shown in Fig. 172(A) can be obtained at 
one time. Although the above fabrication method is 
directed to producing the semiconductor devices 310T 
at one time, it is possible to separately produce the 
semiconductor devices 310T one by one, as shown in 
Fig. 175. 

A description will be given of a semiconductor 
device 310U according to a seventy third embodiment 
of the present invention. 

Fig. 176 is a cross-sectional view of the semicon- 
ductor device 31 0U according to the seventy third 
embodiment of the present invention. In Fig. 176, parts 
that have the same structures as those of the semicon- 
ductor device 31 0T according to the seventy second 
embodiment described with reference to Fig. 172 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the semiconductor device 31 0T according to the 
seventy second embodiment, the arrangement pitch for 
the protruding electrodes 380 formed on the semicon- 
ductor device main body 370 is equal to that for the con- 
nection pins 31 10 provided in the interposer 372D. 

In contrast in the present semiconductor device 
31 0U, the arrangement pitch for the external connection 
terminals 376 formed in the interposer 372 B is greater 
than that for the protruding electrodes 380 formed on 
the semiconductor device main body 370. Accordingly, 
the area of the interposer 372B is wider than that of the 
semiconductor device main body 370. 

Since the arrangement pitch for the external con- 
nection terminals 376 is greater than that for the pro- 
truding electrodes 380, the degree of freedom in routing 
the wiring pattern 384B on the interposer 372B can fur- 
ther be improved. Thus, the degree of freedom in layout 
of the external connection terminals 376 can be 
improved and the terminals can easily be designed. 
Further, the present embodiment can meet a require- 
ment for reducing the pitch at which the protruding elec- 
trodes 380 (connection pins 3110) are arranged. 

Fig. 1 77 is a diagram showing a method for fabricat- 
ing the above-mentioned semiconductor device 31 0T 
(fabrication method according to sixty sixth embodi- 
ment). The present embodiment is directed not to pro- 
ducing a large number of semiconductor devices 31 0T 
at one time but separately producing semiconductor 
devices 310T one by one. 

First, semiconductor device main body 370, the 
positioning member 3112 holding the connection pins 
3110, the adhesive 3114 and the interposer 372B are 
prepared beforehand. At this time, the through holes 
3102 are formed in the adhesive 3114 so as to be 
located in positions corresponding to those of the pro- 
truding electrodes 380. 



Then, the protruding electrodes 380 and the posi- 
tioning pins 3112 are positioned, and the positioning 
pins 3112 and the connection holes 396 are positioned. 
Then, the semiconductor device main body 370 is 

5 pressed against the interposer 372B while being 
heated. Hence, the upper ends of the connection pins 
31 10 fall in the protruding electrodes 380, and the lower 
ends thereof fall in the external connection terminals 
376. Hence, the protruding electrodes 380 and the 

w external connection terminals 376 are electrically con- 
nected together through the connection pins 3110. 
Thus, the semiconductor device 310U shown in Fig. 176 
can be obtained. 

Trie embodiments of the present invention have 

is been described. The present invention is not limited to 
the above-mentioned embodiments, and includes vari- 
ous variations and modifications. 

Claims 

20 

1. A method for fabricating a semiconductor device 
characterized by comprising: 

a resin sealing step of loading a substrate on 
25 which semiconductor elements having protrud- 

ing electrodes are formed, and supplying a 
sealing resin to positions of the protruding elec- 
trodes so as to form a resin layer which seals 
the protruding electrodes and the substrate; 
30 a protruding electrode exposing step of expos- 

ing at least ends of the protruding electrodes 
from the resin layer; and 
a separating step of cutting the substrate 
together with the resin layer so that the semi- 
35 conductor elements are separated from each 

other. 

2. The method for fabricating the semiconductor 
device as claimed in claim 1 , characterized in that 

40 the sealing resin used in the resin sealing step has 
an amount which causes the resin layer to have a 
height approximately equal to that of the protruding 
electrodes. 

45 X Trie method for fabricating the semiconductor 
device as claimed in claim 1 or 2, characterized in 
that the resin sealing step disposes a film between 
the protruding electrodes and the mold, which thus 
contacts the sealing resin through the film. 

so 

4. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 3, character- 
ized in that: 

55 the mold used in the resin seating step com- 

prises an upper mold which can be elevated, 
and a lower mold having a first lower mold half 
body which is kept stationary and a second 
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lower mold half body which can be elevated 
with respect to the first lower mold half body; 
and 

the resin sealing step comprises: 
a substrate loading step of placing the sub- 
strate on which the semiconductor elements 
having the protruding electrodes are arranged 
in a cavity defined by a cooperation of the first 
and second lower mold half bodies and provid- 
ing the sealing resin in the cavity; 
a resin layer forming step of moving down the 
upper mold and the second lower mold half 
body so that the sealing resin is heated, melted 
and compressed so that the resin layer sealing 
the protruding electrodes is formed; and 
a detaching step of moving up the first mold so 
as to detach the upper mold from the resin 
layer, and then moving down the second lower 
mold half body from the first lower moid half 
body so that the substrate to which the resin 
layer is provided is detached from the mold. 

5. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 4, character- 
ized in that: 

an excess resin removing mechanism is pro- 
vided in the mold used in the resin sealing step; 
and 

the excess resin removing mechanism 
removes excess resin and controls a pressure 
applied to the sealing resin in the mold. 

6. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 5, character- 
ized in that the resin sealing step uses a sheet- 
shaped resin as the sealing resin. 

7. The method for fabricating the semiconductor 
device as claimed in any of claims 3 to 6, character- 
ized in that the sealing resin is provided to the film 
before the resin sealing step is executed. 

8. The method for fabricating the semiconductor 
device as claimed in claim 7. characterized in that a 
plurality of sealing resins are provided to the film, 
and the resin sealing step is continuously carried 
out while the film is moved. 

9. The method for fabricating the semiconductor 
device as claimed in any of claims 1 through 8, 
characterized in that a reinforcement plate is 
loaded onto the mold before the substrate is loaded 
onto the mold in the resin sealing step. 

10. The method for fabricating the semiconductor 
device as claimed in claim 9, characterized in that 
the reinforcement plate comprises a substance 



having a heat radiating performance. 

11. The method for fabricating the semiconductor 
device as claimed in claims 1 to 10, characterized 

5 in that the protruding electrode exposing step uses 
means for exposing the ends thereof from the resin 
layer, said means being at least one of a laser 
beam projection, eximer laser, etching, mechanical 
polishing, and blasting. 

w 

12. The method for fabricating the semiconductor 
device as claimed in any of claims 3 through 10, 
characterized in that: 

is the film used in the resin sealing step is formed 

of an elastically deformable substance, and the 
ends of the protruding electrodes are caused to 
fall in the film when the resin layer is formed by 
using the mold; and 

20 the film is detached from the resin layer in the 

protruding electrode exposing step so that the 
ends of the protruding electrodes can be 
exposed from the resin layer. 

25 13. A mold for fabricating a semiconductor device char- 
acterized by comprising: 

an upper mold which can be elevated; and 
a lower mold having a first lower mold half body 
30 which is kept stationary and a second lower 

mold half body which is provided so as to sur- 
round the first lower mold half body and can be 
elevated with respect to the first lower mold half 
body, 

35 a cavity being defined by a cooperation of the 

upper and lower molds and being filled with 
resin. 

14. The mold for fabricating the semiconductor device 
40 as claimed in claim 1 3, characterized in that there is 

provided an excess resin removing mechanism is 
provided in the mold used in the resin sealing step, 
wherein the excess resin removing mecha- 
nism removes excess resin and controls a pressure 
45 applied to the sealing resin in the mold. 

15. The mold for fabricating the semiconductor device 
as claimed in claim 13 or 14, characterized in that 
there is provided an attachment/detachment mech- 

50 anism which attaches the substrate to a position of 
the first lower mold half body and detaches the sub- 
strate therefrom. 

16. The mold for fabricating the semiconductor device 
as as claimed in claim 15, characterized in that the 

attachment/detachment mechanism comprises: 

a porous member arranged in the position of 
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the first tower mold half body onto which the 
substrate is loaded; and 
an intake/exhaust device performing a gas suc- 
tion and supply process for the porous mem- 
ber. 

17. The mold for fabricating the semiconductor device 
as claimed in any of claims 13 through 16, charac- 
terized in that an area enclosed by the second 
lower mold half body is wider than an area of an 
upper portion of the first lower mold half body in a 
state in which the cavity is formed. 

18. A semiconductor device characterized by compris- 
ing: 

a semiconductor element having a surface on 
which protruding electrodes are directly 
formed; and 

a resin layer which is formed on the surface of 
the semiconductor element and seals the pro- 
truding electrodes except for ends thereof. 

19. The semiconductor device as claimed in daim 18, 
characterized in that there is provided a heat radiat- 
ing member provided on a back surface of the sem- 
iconductor element opposite to the surface thereof 
on which the protruding electrodes are provided. 

20. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12, charac- 
terized in that the sealing resin used in the resin 
sealing step comprises a plurality of sealing resins 
having different characteristics. 

21. The method for fabricating the semiconductor 
device as claimed in claim 9 or 10, characterized in 
that there is provided a reinforcement plate to which 
the sealing resin is provided beforehand in the resin 
sealing step. 

22. The method for fabricating the semiconductor 
device as claimed in claim 21 , characterized in that 



strate on which the protruding electrodes are 
arranged. 

24. The method for fabricating the semiconductor 
5 device as claimed in any of claims 3 to 10, charac- 
terized in that: 

the film used in the resin sealing step has pro- 
jections located in positions corresponding to 
10 those of the protruding electrodes; and 

the resin layer is formed in a state in which the 
projections are pressed against the protruding 
electrodes. 

is 25. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12 and 20 to 
24, characterized in that: 

an external connection protruding electrode 
20 forming step is executed which forms external 

connection protruding electrodes on the ends 
of the protruding electrodes after the ends of 
the protruding electrodes are exposed from the 
resin layer in the protruding electrode exposing 
25 step. 

26. The method for fabricating the semiconductor 
device as claimed in claim 25, characterized in that 
the protruding electrodes and the external connec- 

30 ton protruding electrodes are bonded by using a 
bonding member in the external connection pro- 
truding electrode forming step. 

27. The method for fabricating the semiconductor 
35 device as claimed in any of claims 1 to 1 2 and 20 to 

26, characterized in that: 

cutting position grooves are formed, before the 
resin sealing step is carried out, in the sub- 
40 strate so as to be located in positions in which 

the substrate is cut in the separating step; and 
the substrate is cut in the cutting position 
grooves filled with the sealing resin. 



a frame extending towards the substrate in a 
state in which the reinforcement plate is loaded 
onto the mold is formed to define a recess por- 
tion; and 

the resin layer is formed on the substrate by 
using, as a cavity for resin sealing, the recess 
portion in the resin sealing step. 

23. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12, charac- 
terized in that a second resin layer is formed so as 
to cover a back surface of the substrate after or at 
the same time as the first, resin layer is formed, in 
the resin sealing step, on the surface of the sub- 



45 2a The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12 and 20 to 
26, characterized in that: 

a pair of stress relaxing grooves is formed, 
so prior to the resin sealing step, so as to sand- 

wich a position in which the substrate is to be 
cut; and 

the substrate is cut in the position interposed 
between the pair of stress relaxing grooves in 
55 the separating step. 

29. A method for fabricating semiconductor devices 
characterized by comprising: 



so 
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a first separating step of cutting a substrate on 
which semiconductor elements having protrud- 
ing electrodes are formed so that the semicon- 
ductor elements are separated from each 
other; 5 
a resin sealing step of arranging the separated 
semiconductor elements on a base member 
and sealing a sealing resin so that a resin layer 
is formed; 

a protruding electrode exposing step of expos- 10 
ing at least ends of the protruding electrodes 
from the resin layer; and 
a second separating step of cutting the resin 
layer together with the base member in posi- 
tions between adjacent semiconductor ele- is 
ments, so that the semiconductor elements to 
which the resin layer is formed are separated 
from each other. 



30. A method for fabricating semiconductor devices 
characterized by comprising: 

a resin sealing step of loading a substrate on 
which semiconductor elements having external 
connection electrodes formed on surfaces of 
the semiconductor elements onto a mold and 
supplying a resin to the surfaces so that a resin 
layer sealing the external connection elec- 
trodes and the substrate is formed; and 
a separating step of cutting the substrate 
together with the resin layer in positions in 
which the external connection electrodes are 
formed, so that the semiconductor elements 
are separated from each other. 

31. The method for fabricating the semiconductor 
devices as claimed in claim 30, characterized in 
that the external connection electrodes are com- 
monly owned by adjacent ones of the semiconduc- 
tor elements before the separating step is 
executed. 

32. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12 and 20 to 
31, characterized in that positioning grooves are 
formed on a back surface of the resin layer or the 
substrate after the resin sealing step is executed 
and before the separating step is executed. 

33. The method for fabricating the semiconductor 
device as claimed in claim 32, characterized in that 
the positioning grooves can be formed by subject- 
ing the back surface to half scribing. 

34. The method for fabricating the semiconductor 
device as claimed in any of claims 3 to 12 and 20 to 
29, characterized in that: 



the film used in the resin sealing step has pro- 
jection or recess portions located in positions in 
which the film is not interfered with the project- 
ing electrodes; and 

recess or projection portions formed on the 
resin layer by the projection or recess portions 
are used for positioning after the resin sealing 
step is completed. 

35. The method for fabricating the semiconductor 
device as claimed in any of claims 1 to 12 and 20 to 
29, characterized in that the sealing resin is proc- 
essed in positions in which positioning protruding 
electrodes are formed in order to discriminate the 
protruding electrodes and the positioning protrud- 
ing electrodes from each other. 

36. A semiconductor device characterized by compris- 
ing: 

20 

a semiconductor element having a surface on 
which external connection electrodes are pro- 
vided which are to be electrically connected to 
external terminals; and 

25 a resin layer provided on the surface of the 

semiconductor element so as to cover the 
external connection electrodes, 

wherein the external connection elec- 
trodes are laterally exposed at an interface 

30 between the semiconductor element and the 

resin layer. 

37. The method for mounting the semiconductor device 
as claimed in claim 36. characterized in that the 

35 semiconductor device is mounted on a mounting 
board so as to vertically stand thereon. 

38. The method for mounting the semiconductor device 
as claimed in claim 37. characterized in that a plu- 

40 rality of semiconductor elements are arranged side 
by side so that adjacent ones of the semiconductor 
elements are bonded by an adhesive. 

39. The method for mounting the semiconductor device 
45 as claimed in claim 37, characterized in that a plu- 
rality of semiconductor elements are arranged side 
by side so as to vertically stand by supporting mem- 
bers. 

so 40. The method for mounting the semiconductor device 
as daimed in any of claims 18, 19 and 36, charac- 
terized in that the semiconductor device is mounted 
on a mounting board through an interposer. 

55 41 . The semiconductor device as claimed in claim 1 8 or 
1 7, characterized in that the resin layer comprises a 
plurality of resin layers having different characteris- 
tics. 
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42. A semiconductor device characterized by compris- 
ing: 

a semiconductor element having protruding 
electrodes formed on a surface thereof; 
a first resin layer that is formed on the surface 
of the semiconductor element and seats the 
protruding electrodes except for ends thereof; 
and 

a second resin layer provided so as to cover at 
least a back surface of the semiconductor ele- 
ment 

43. A semiconductor device characterized by compris- 
ing: 

a semiconductor element having protruding 
electrodes formed on a surface thereof; 
a resin layer which is formed on the surface of 
the semiconductor element and seals the pro- 
truding electrodes except for ends thereof; and 
external connection protruding electrodes pro- 
vided to the ends of the protruding electrodes 
exposed from the resin layer. 

44. A method for fabricating a semiconductor device 
comprising: 

a resin sealing step of loading a wiring board 
having a flexible member on which a semicon- 
ductor element and leads are arranged onto a 
mold and supplying sealing resin to the semi- 
conductor element so as to seal the semicon- 
ductor element; and 

a protruding electrode forming step of forming 
protruding electrodes so as to be electrically 
connected to the leads formed on the wiring 
board, 

the resin sealing step uses a compression- 
molding process. 

45. The method fa fabricating the semiconductor 
device as claimed in claim 44, characterized in that 
a frame having a cavity portion in which the semi- 
conductor element is accommodated is provided 
when the wiring board is formed. 

46. The method for fabricating the semiconductor 
device as claimed in claim 44 or 45. characterized 
in that a film having a detachability with respect to 
the sealing resin is provided in a position of the 
mold facing the wiring board, so that the mold con- 
tacts the sealing resin through the film. 

47. The method for fabricating the semiconductor 
device as claimed in claim 44 or 45, characterized 
in that a plate member having a detachability with 
respect to the sealing resin is provided in a position 



of the mold facing the wfting board, so that the mold 
contacts the sealing resin through the plate mem- 
ber. 

5 4a The method for fabricating the semiconductor 
device as claimed in claim 47, characterized in that 
the plate member is formed of a substance having 
a heat radiating performance. 

10 49. The method for fabricating the semiconductor 
device as claimed in any of claims 44 to 48. charac- 
terized in that there is provided an excess resin 
removing mechanism is provided in the mold used 
in the resin sealing step. 

is wherein the excess resin removing mecha- 

nism removes excess resin and controls a pressure 
applied to the sealing resin in the mold. 

50. The method for fabricating the semiconductor 
20 device as claimed in any of claims 44 to 49, charac- 
terized in that: 

extending portions are formed to the wiring 
board so that the extending portions laterally 

25 extend from a position in which the semicon- 

ductor element is placed; and 
a bending step of bending the extending por- 
tions is executed after the resin sealing step is 
completed and before the protruding electrode 

30 forming step is executed. 

51. The method for fabricating the semiconductor 
device as claimed in any of claims 44 to 49, charac- 
terized in that: 

35 

extending portions are formed to the wiring 
board so that the extending portions laterally 
extend from a position in which the semicon- 
ductor element is placed; 
40 a bending step of bending the extending por- 

tions is carried out before the resin sealing step 
is executed; and 

the resin sealing step and the protruding elec- 
trode forming step are carried out after the 
45 bending step is executed. 

52. The method for fabricating the semiconductor 
device as claimed in claim 50 or 51, characterized 
in that: 

50 

connection electrodes to be connected to the 
semiconductor element are formed to ends of 
the extending portions; and 
an element connecting step of connecting the 
55 serni conductor element and the connection 

electrodes is executed after the bending step is 
carried out 
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tons off the electrode plates exposed ffrom the bot- 
tom surface function as external connection 
terminals. 

5 60. The semiconductor device as claimed in claim 57 or 
58, characterized in that protruding terminals are 
provided to the electrode plate, and are exposed 
from a bottom surface of the sealing resin, so that 
the protruding terminals function as external con- 

10 nection terminals. 

61. The semiconductor device as claimed in claim 60, 
characterized in that the protruding terminals are 
portions of the electrode plate defined by plastic 

75 deformation. 

62. The semiconductor device as claimed in claim 60, 
characterized in that the protruding terminals are 
the protruding electrodes arranged to the electrode 

20 plate. 



53. The method for fabricating the semiconductor 
device as claimed in claim 51 , characterized in that 
the connection electrodes are arranged in an inter- 
digital formation, and have curved corners. 

54. A semiconductor device characterized by compris- 
ing: 

a semiconductor element; 

protruding electrodes functioning as external 

connection terminals; 

a wiring board having a flexible base on which 
leads are formed, the leads having ends con- 
nected to the semiconductor element and other 
ends connected to the protruding electrodes; 
and 

a sealing resin sealing the semiconductor ele- 
ment, 

there are provided extending portions that are 
formed to the wiring board so that the extend- 
ing portions laterally extend from a position in 
which the semiconductor element is placed, 
the protruding electrodes being formed on the 
extending portions. 

55. The semiconductor device as claimed in claim 54, 
characterized in that there is provided a frame 
which supports the wiring board and has a cavity 
which accommodates the semiconductor element 

56. The semiconductor device as claimed in claim 54 or 
55, characterized in that the protruding electrodes 
are mechanical bumps obtained by plastic-deform- 
ing the leads. 

57. A semiconductor device characterized by compris- 
ing: 

a single or a plurality off semiconductor ele- 
ments; 

a sealing resin which seals partially or totally 
the semiconductor element or elements; and 
an electrode plate which is provided in the seal- 
ing resin and is electrically connected to the 
semiconductor element or elements, the elec- 
trode plate having portions which are exposed 
ffrom side surfaces off the sealing resin and 
function as external connection electrodes. 

58. The semiconductor device as claimed in claim 57, 
characterized in that the semiconductor element or 
elements are connected to the electrode plate in a 
flip-chip bonding formation. 

59. The serniconductor device as claimed in claim 57 or 
58, characterized in that the electrode plate is 
exposed from a bottom surface of the sealing resin 
in addition to the side surfaces thereof, so that por- 



63. The semiconductor device as claimed in any of 
claims 57 to 62, characterized in that the semicon- 
ductor element or elements are partially exposed 

25 from the sealing resin. 

64. The semiconductor device as claimed in any of 
claims 57 to 63, characterized in that there is pro- 
vided a heat radiating member in a position close to 

30 the semiconductor element or elements. 

65. A method for ffabricating a semiconductor device 
characterized by comprising: 

an electrode plate forming step off forming a 
pattern on a metallic base so that an electrode 
plate is formed; 

a chip mounting step off mounting semiconduc- 
tor elements on the electrode plate and electri- 
cally connecting the semiconductor elements 
thereto; 

a sealing resin forming step off forming a seal- 
ing resin which seals the semiconductor ele- 
ments and the electrode plate; arid 
a cutting step of cutting the sealing resin and 
the electrode plate at boundaries between 
adjacent ones off the semiconductor elements 
so that the semiconductor devices are sepa- 
rated from each other. 

66. The method for fabricating the semiconductor 
device as claimed in claim 65, characterized in that 
the pattern is formed in the electrode plate forming 
step by etching or press processing. 

67. The method for fabricating the semiconductor 
device as claimed in claim 65 or 66, characterized 
in that the semiconductor elements are mounted, in 
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the chip mounting step, on the electrode plate in a 
flip-chip bonding formation. 

68. The method for fabricating the semiconductor 
device as claimed in any of claims 65 to 67, charac- 
terized in that: 

a chip attachment step of positioning the semi- 
conductor elements on the heat radiating mem- 
ber and attaching the semiconductor elements 
thereto before the chip mounting step is exe- 
cuted; and 

the semiconductor elements attached to the 
heat radiating member are mounted to the 
electrode plate in the chip mounting step. 

69. The method for fabricating the semiconductor 
device as claimed in claim 65 or 68. characterized 
in that: 

protruding terminals protruding from the elec- 
trode plate are formed in the electrode plate 
forming step; and 

the sealing resin is formed, in the sealing resin 
forming step, so as to expose the protruding 
terminals from the sealing resin. 

70. An mounting arrangement for mounting the semi- 
conductor device as claimed in any of claims 57 to 
64 on a mounting board, characterized by compris- 
ing: 

a socket having an attachment portion to which 
the semiconductor device is attached, and lead 
parts provided so as to be connected to the 
external connection terminals exposed from 
the sealing resin, 

the semiconductor device being attached to the 
socket, and the lead parts and the external 
connection terminals being connected, the 
lead parts being connected to the mounting 
board. 

71 . A mounting arrangement for mounting the semicon- 
ductor device as daimed in any of claims 60 to 62 
on a mounting board, characterized by comprising: 

bumps arranged to the protruding terminals for 
forming the external connection terminals, 
the semiconductor device being connected to 
the mounting board through the bumps. 

72. A mounting arrangement for mounting the semicon- 
ductor device as claimed in any of claims 59 to 64 
on a mounting board, characterized by comprising: 

a mounting member including connection pins 
that are flexibly deformable and are located in 



positions corresponding to those of the exter- 
nal connection terminals, and a positioning 
member positioning the connection pins, 
upper ends of the connection pins being con- 
5 nected to the external connection terminals of 

the semiconductor device, and lower ends 
thereof being connected to the mounting 
board. 

10 73. A semiconductor device characterized by compris- 
ing: 

a semiconductor device main body having a 
semiconductor element having a surface on 
is which protruding electrodes are directly 

formed, and a resin layer which is formed on 
the surface of the semiconductor element and 
seals the protruding electrodes except for ends 
thereof; 

20 an interposer to which the semiconductor 

device main body is attached, a wiring pattern 
to which the semiconductor device main body 
is connected being formed on a base member 
of the interposer; 

25 an anisotropic conductive film which has an 

adhesiveness and a conductivity in a pressed 
direction and is interposed between the semi- 
conductor device main body and the inter- 
poser, the anisotropic conductive film fixing the 

30 semiconductor device main body to the inter- 

poser and electrically connecting them; and 
external connection terminals which are con- 
nected to the wiring pattern through holes 
formed in the base member and are arranged 

35 on a surface of the semiconductor device main 

body opposite to the surface on which the pro- 
truding electrodes are provided. 

74. The semiconductor device as claimed in claim 73, 
40 characterized in that an arrangement pitch for the 
protruding electrodes provided on the semiconduc- 
tor device main body is equal to that for the external 
connection terminals provided on the interposer. 

45 75. The semiconductor device as claimed in claim 73, 
characterized in that an arrangement pitch for the 
external connection terminals provided on the inter- 
poser is greater than that for the protruding elec- 
trodes provided on the semiconductor device. 

50 

76. The semiconductor device as claimed in any of 
claims 73 to 75. characterized in that there is pro- 
vided an insulating member which is provided on 
the interposer and has holes located in positions 

55 facing the protruding electrodes. 

77. The semiconductor device as claimed in any of 
claims 73 to 76, characterized in that the interposer 
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comprises a TAB (Tape Automated Bonding) tape. 

78. A method for fabricating a semiconductor device, 
characterized by comprising: 

a semiconductor device main body forming 
step of forming a semiconductor device main 
body having a semiconductor element having a 
surface on which protruding electrodes are 
directly formed, and a resin layer which is 
formed on the surface of the semiconductor 
element and seals the protruding electrodes 
except for ends thereof; 
an interposer forming step of forming an inter- 
poser to which the semiconductor device main 
body is attached, a wiring pattern to which the 
semiconductor device main body is connected 
being formed on a base member of the inter- 
poser; 

a bonding step of bonding the semiconductor 
device main body and the interposer by an ani- 
sotropic conductive film which has an adhe- 
siveness and a conductivity in a pressed 
direction, the anisotropic conductive film fixing 
the semiconductor device main body to the 
interposer and electrically connecting them; 
and 

an external connection terminal forming step of 
forming external connection terminals which 
are connected to the wiring pattern through 
holes formed in the base member and are 
arranged on a surface of the semiconductor 
device main body opposite to the surface on 
which the protruding electrodes are provided. 

79. A semiconductor device comprising: 

a semiconductor device main body having a 
semiconductor element having a surface on 
which protruding electrodes are directly 
formed, and a resin layer which is formed on 
the surface of the semiconductor element and 
seals the protruding electrodes except for ends 
thereof; 

an interposer to which the semiconductor 
device main body is attached, a wiring pattern 
to which the semiconductor device main body 
is connected being formed on a base member 
of the interposer; 

an adhesive which is provided between the 
semiconductor device main body and the inter- 
poser and which bonds the semiconductor 
device main body to the interposer; 
a conductive member which electrically con- 
nects the semiconductor device main body and 
the interposer; and 

external connection terminals which are con- 
nected to the wiring pattern through holes 



formed in the base member and are arranged 
on a surface of the semiconductor device main 
body opposite to the surface on which the pro- 
truding electrodes are provided. 

5 

80. The semiconductor device as claimed in claim 79, 
characterized in that the conductive member is a 
conductive paste. 

10 81. The semiconductor device as claimed in claim 79. 
characterized in that the conductive member com- 
prises stud bumps. 

82. The semiconductor device as claimed in claim 79, 
is characterized in that the conductive member com- 
prises flying leads, which are integrally formed with 
the wiring pattern and bypasses the adhesive so as 
to be connected to the protruding electrodes. 

20 83. The semiconductor device as claimed in clam 82, 
characterized in that connections of the protruding 
electrodes and the flying leads are sealed by resin. 

84. The semiconductor device as claimed in claim 79, 
25 characterized in that the conductive member com- 
prises: 

connection pins that are flexibly deformabJe 
and are located in positions corresponding to 
30 those of the protruding electrodes; and 

a positioning member positioning the connec- 
tion pins, 

upper ends of the connection pins being con- 
nected to the protruding electrodes of the sem- 
35 i conductor device, and lower ends thereof 

being connected to the external connection ter- 
minals. 

85. The semiconductor device as claimed in claim 84, 
40 characterized in that the positioning member is 

formed of a flexible member. 

86. A method for fabricating a semiconductor device, 
characterized by comprising: 

45 

a semiconductor device main body forming 
step of forming a semiconductor device main 
body having a semiconductor element having a 
surface on which protruding electrodes are 

so directly formed, and a resin layer which is 

formed on the surface of the semiconductor 
element and seals the protruding electrodes 
except for ends thereof; 
an interposer forming step of forming an inter- 

55 poser to which the semiconductor device main 

body is attached, a wiring pattern to which the 
semiconductor device main body is connected 
being formed on a base member of the inter- 
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poser; 

a conductive member arranging step of arrang- 
ing a conductive member to at least one of the 
semiconductor device main body and the inter- 
poser; 5 
a bonding step of bonding the semiconductor 
device main body and the interposer by an 
adhesive and connecting them electrically; and 
an external connection terminal forming step of 
forming external connection terminals which 10 
are connected to the wiring pattern through 
holes formed in the base member and are 
arranged on a surface of the semiconductor 
device main body opposite to the surface on 
which the protruding electrodes are provided. 75 
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